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STANDARDS 


Ном to buy a computer 
by the numbers. 


Introducing the Cromemco That's the C-10, and you won't business and scientific com- 


C-10 Personal Computer. find another ready-to-use puters in the industry. And 
Only $1785, including soft- personal computer that of- now for the first time, this 
ware, and you get more pro- fers you more. technology is available in a 
fessional features and per- But hardware can't work personal computer. 
formance for the price than alone. That's why every C-10 One last number. Call 
with any other personal com- includes software—word 800 538-8157 x929 for the 
puter on the market. We've processing, financial spread пате of your nearest 

got the numbers to prove it. sheet, investment planning Cromemco dealer, or to re- 


The C-10 starts with a and BASIC. Hard-working, quest literature. In California 
high-resolution 12" CRT that | CP/M"-based software that call 800 672-3470 x929. 


displays 25 lines with a full meets your everyday needs. Ог write Cromemco, Inc., 280 
80 characters on each line. Software that could cost over Bernardo Avenue, P.O. Box 
Inside is a high-speed Z-80A $1000 somewhere else. FREE 7400, Mountain View, CA 
microprocessor and 64K with the C-10. There’s really 94039. 

bytes of on-board memory. nothing else to buy. CP/MR is a registered trademark of Digital Research, Inc. 
Then there's a detached, But the C-10's numbers тето products are serviced by TAW 


easy-to-use keyboard and a tell only part of the story. 

514" disk drive with ап excep- What they don't say is that 

tionally large 390K capacity. Cromemcois already known 
for some of the most reliable 


Tomorrow's computers today 
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capability can do for you 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT МО 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 


LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5'' 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 


POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system. into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here. 

NOW AT HALL-MARK 
AND KIERULFF 

For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con- 
tact these national distributors for im- 
mediate product delivery. 


CROMEMCO COMPUTER CARDS 

e PROCESSORS — 4 MHz 2-80 A CPU, single card 
computer, I/O processor * MEMORY — upto 64K 
including special 48K and 16K two-port RAMS and 
our very well known BYTESAVERS® with PROM 
programming capability « HIGH RESOLUTION 
COLOR GRAPHICS — our SDI offers up to 754 x 
482 pixel resolution. © GENERAL PURPOSE IN- 
TERFACES—QUADART. four-channel serial com- 

, munications, TU-ART two-channel parallel and 
two-channel serial, BPIO 8-port parallel, 4PIO 
4-port isolated parallel, D+ 7A 7-channel D/A and 
A/D convetter, printer interface, floppy disk con- 
troller with RS-232 interface and system 
‘diagnostics, wire-wrap and extender cards for your 
development work. 


Cromemco* 
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In This Issue 


Microcomputer enthusiasts have been eagerly awaiting the release of 
Apple's new machines, the Lisa and the lle (featured in our cover photo by 
Mike Blake]. Officially announced on January 19, these computers, especially 
the Lisa, are big news. Rumors have been rife about Apple's new products for 
quite a while, but now the speculation has come to an end and BYTE features 
three exclusive articles about them. Gregg Williams writes an in-depth descrip- 
tion of "The Lisa Computer System," Robin Moore reviews "Apple's Enhanced 
Computer: The Apple Пе, and Chris Morgan, Gregg Williams, and Phil Lem- 
mons interview three key members of the Lisa design team. 

A boon to microcomputer users and a bane to many manufacturers, stan- 
dards are a current hot topic within the computer industry. This month we 
feature several articles on the topic of standards, including "The IEEE Standard 
for the S-100 Bus" by Mark Garetz, "Realizing Graphics Standards for Micro- 
computers" by Fred E. Langhorst and Thomas B. Clarkson Ill, "A Proposed 
Floppy-Disk Format Standard" by Chuck Card, and part 1 of “NAPLPS: A New 
Standard for Text and Graphics" by Jim Fleming and William Frezza. Also 
featured this month: Steve Ciarcia tells how to "Build a Handheld LCD Ter- 
minal," Jerry Pournelle writes about "Confessions, Pascal Prime, Wescon, and 
Perfect Writer,” and Joel Swank starts our new series on the Commodore 
VIC-20. 
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The system builder's best choice 
for color graphics is a CS5000 
color system from SCION. Its basic 
component is MicroAngelo‘, the 
single board graphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 512x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 

When MicroAngelo boards are combined, heyê create 
high resolution color graphics that have a unique ad- 
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 


SCION's Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar- 
encies. Each transparency can display 9" -1 colors where 
nis the number of bit planes ituses...9 bit planes would 
make a three color transparency, 8 bit planes would 
make a 955 color transparency. Once each transparency 
has been defined, your host can work with it inde- 
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen- 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 
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Your computer talks to the SCION 
Color system in SCREENWARE™ 
SCION’s high level display fi irm- 
ware language. SCREENWARE 
commandsare used by the com- 
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted Sys- 
temset-upusingSCION’s ColorPak. 


сакана based color graphics systems are easy to 
use. Just plug the boards into your Multious or S-100 
host. Or use the freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso- 
lution color graphics for such a low price you can't 
afford to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


System shown is a Model С550505. 
/ N 


"A trademark of Intel Corp. 
if the i image is important. 


£L It 
19310 Pinecrest Rd./Reston, VA 22091 


(703) 476-6100 TWX: 710- 833-0684 
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MILESTONE” 
WHEN TIME IS MONEY 


As a project manager, you know 
the value of meticulous plan- 
ning. Oversights and miscalcu- 
lations can cost you crucial 


| time and money. 


Milestone is a project manage- 


| ment and time scheduling pro- 


6 


gram. It is a powerful "critical 
path” program for planning and 
analyzing virtually any project, 
from a cost estimate for a con- 
struction project to a schedule 
for installing a computer sys- 
tem. The applications are unlim- 
ited. 


Milestone uses PERT, Perfor- 
mance Evaluation and Review 
Technique, and CPM, Critical 
Path Method, to plan a project, 
yet Milestone is one of the easi- 


est software packages to use. 


The Milestone user can change 
a variable and instantly Mile- 
stone will display the effect on 
theentire project. Forinstance, 
the estimated completion date 
of a particular time-crucial task 
may be changed. All schedul- 
ing, manpower costs and asso- 
ciated reports will be re-tabu- 
lated. 


TIME IS MONEY. SAVE BOTH 
WITH MILESTONE. 


The price is $295. CP/M® and CP/M-86™ ver- 
sions require 64K and 128K RAM respec- 
tively. Manual alone is $30. 


For more information see your local compu- 
ter dealer or contact Digita! Marketing 
directly. 


SOF ARE 
SOFTWARE 
DIGITAL MARKETING 
DIGITAL MIAIRKETING™ 


DIGITAL MARKETING CORPORATION 


2670 CHERRY LANE е WALNUT CREEK » CALIFORNIA э 94596 
(415) 938.2880 ө Telex 17-1852 (DIGMKTG WNCK) 


Dealer inquines invied Deolen outside Coifomia call 
(501) 242 08654 inside Сонот call (415) 938-2883 


Milestone is a registered trademark of Organic 
Software. 

CP/M is a registered trademark of Digital Research, 
Inc. 

CP/M-86 is a trademark of Digital Research. Inc. 
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Standards 


The Love/Hate 
Relationship 


Richard S. Shuford, Special Projects Editor 


When you begin to study the history of technology, you learn about Eli 
Whitney's famous demonstration in 1801 of his mechanized process for mak- 
ing interchangeable firearms parts: the first successful attempt at industrial 
standardization. 

Or so he claimed. According to Edwin Battison, director of the American 
Precision Museum in Windsor, Vermont, Whitney’s demonstration was faked. 
To be sure, some gun parts were interchanged under the watchful eyes of 
United States War Department officials, but the parts had been specially made 
for the event by hand. Whitney couldn't deliver on the promises he made, and 
the 10,000 badly assembled muskets his company delivered (several years 
later) turned out to be the bane of the infantry. А 

The essence of this story may sound sadly familiar to computer users. Too 
often we see a computer product advertised as possessing a feature that incor- 
porates some industry standard, but when it comes time to use the feature, we 
find annoying restrictions. Sometimes we have to pay more to get another 
feature that supports the standard feature, or the feature does not really work 
at all in the standard way. Disgruntled souls may conclude that the computer 
industry follows no standards at all. 

Those of us who work with computers have a love/hate relationship with 
standards. According to Robert Rountree of the National Bureau of Stan- 
dards, “Computer users love standards; computer manufacturers hate them.” 


How Standards Emerge 

A standard, in theory, represents a consensus of expert opinion on how to 
perform a given technological function. The standards process, in the words of 
Dr. John A. N. Lee, vice-chairman of the Standards Committee of the ACM 
(Association for Computing Machinery), is “putting current technology into 
systematized form, available to everybody, and it’s also developing a consen- 
sus in a peer-review process." 

Some standards are born casually; others come into being after lengthy, for- 
mal give-and-take in carefully appointed committees. Many standards in the 
computer industry are de facto, that is, they emerged because one person or 
company invented a way of performing some function that has been near- 
universally imitated by everyone else in the industry. Other computer stan- 
dards are devised formally by an accredited standards-making organization or 
by the government; many of these latter standards are compromises worked 
out among representatives of parties that originally invented incompatible 
methods of performing the same function. 
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We ve Got More Than A 
Fond Attachment For Your 
. ATARI 
We've Got A Disk Drive For $488. 


system for your Atari 400 or 800 at a price that will take you into the future without 
knocking you into the next galaxy. 


Percom Data has been manufacturing disk-drive systems, and other accessories 
lor personal computers since the mid-1970's and is the industry standard to 
follow when it comes to data separation and system compatibility. 


The Percom Data AT-88 combines Percom Data quality and reliability at a price 
that is not a budget-buster. 


The Percom Data AT-88 offers 88 Kbytes (formatted) in single-density, with plug- 
in ease of attachment to your Atari. The AT-88 has integral power supply, ‘'no- 
patch" to Atari DOS and critical constant speed regulation. 


Take advantage of this low introductory price of $488 by calling Percom Data now 
to get more information, or the name of an authorized dealer nearby. Call toll-free 
1-800-527-1222 


BERCOM DATA 

CORPORATION 

Expanding Your Peripheral Vision 

DRIVES * NETWORKS * SOFTWARE 
11920 Pegam Road palne Taras 75243 (214) HOTO 
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Editoriali 


The most tempting approach to standardization is that 
of the "Lone Ranger." And it works, sometimes. In this 
approach, one individual, group, or company develops a 
method for performing a technological function, presents 
it to the world, and says, "Please do this my way." Occa- 
sionally a proposed standard graduates from Lone- 
Ranger status to general approval and use, but most such 
attempts languish in obscurity, unless the proposing per- 
son or organization has lots of clout, regardless of the 
technical merits of the proposal. 

We find that technical merit often has nothing to do 
with whether one of several competing technological 
developments becomes an accepted standard. In stan- 
dards work, to mix metaphors a bit, a bird in the hand is 
usually worth the whole ball game. The first product of a 
given type to achieve widest commercial distribution 
usually sets the standards. Thus, we have the S-100 bus 
(now the IEEE 696 bus) derived from the first successful 
microcomputer, and we have many de facto standards: 
the IBM 3740 disk format, Digital Research's CP/M-80 
operating system, and Microsoft BASIC. 

Pure political and financial muscle also helps establish 
a standard. AT&T will probably overwhelm all competi- 
tion in videotex encoding with its NAPLPS (North 
American Presentation-Level-Protocol Syntax), which 


PROGRAMMERS FLIGHT SIMULATOR 
Apple ll Plus DOS 3.3 48K 


was presented to ANSI (American National Standards In- 
stitute) on a silver platter for formal acceptance. Even for 
corporate giants having a bird in the hand helps. IBM will 
probably have no chance of getting its own graphics/ 
videotex system adopted, simply because NAPLPS got 
there first. 


Forces Hindering Standardization 

It's fairly obvious why computer users like standards. 
Standards make their life easier in thousands of ways. 
But the reasons standards may be disliked by the people 
who make computers or peripherals are more obscure. 

A creative engineer designing a new computer may feel 
that following a standard specification is too restrictive. 
And some companies fear that manufacturing standard- 
ized products makes for humdrum marketing and lack of 
attention from potential customers. They want to dif- 
ferentiate their products from what has gone before. 
Then, too, there are the costs involved in finding out 
what standards exist and are appropriate for a certain 
product, in obtaining the technical specifications and en- 
forcing their use during the design phase, and in testing 
for compliance. Products designed before the standard 
was developed may prove difficult or prohibitively ex- 
pensive to adapt. Furthermore, some existing standards 
were poorly thought out or froze technology before it 
matured. These and other reasons can discourage 
manufacturers from complying with standards. 

As well, the making of standards themselves has its 
own problems and costs. Most American National Stan- 
dards ultimately cost tens or even hundreds of thousands 
of dollars, either as direct or indirect expenses, to develop 
and distribute. Standards work is largely done by 
volunteers, and sometimes obviously useful efforts to 
develop standards are delayed or abandoned because of 
manpower shortages. 

In addition to economic problems, the politics of deci- 
sion making by committee and legal obstacles sometimes 
muddy the waters of standardization. The most dramatic 
example is the Supreme Court's ruling last year against 
the American Society of Mechanical Engineers (Hydro- 
level v. ASME) that the Society was liable under antitrust 
law for abuses by its representative of its own standards- 
interpretation process. Although the Hydrolevel decision 
hung on the intentional abuse that occurred (it seems 
unlikely that a standards-making organization would 


This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 


have the same liability if its representatives acted in good 
faith), the case has caused some review of procedures in 
other organizations. | 

Another obstacle is time. The standards-making pro- 
cess is lengthy and slow. The amount of time required by 
ANSI for public comment and peer review is intended to 
prevent any abuse of ANSI's standard-making pro- 
cedures, but it also drags out the process. Some in- 
dividuals and organizations have tried, with varying 
degrees of success, different means of avoiding the slow 
ANSI procedures. One way to avoid having to make an 


$50.00 At your Computer Store or direct from 


Mastercard 
Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(601) 843-2988 


Visa 
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Introducin 


SooperSpooler's Little Brother 


Who knows spoolers better than 
Consolink?*We pioneered this industry 
with our revolutionary SooperSpooler, 
the Intelligent Printer Interface. 


Now meet the newest family addition: 


MicroSpooler™ 
especially designed and engineered for 
those who need cost-effective solutions 
to their spooler requirements without 
sacrificing quality and sophistication. 


No More Waiting on the Printer 
The new MicroSpooler stores data and 
then feeds it to a printer as fast as the 
printer can handle it. 

That means no down time: ina 
matter of seconds, your computer is free 
for the next job without waiting 
for the printer to finish the last job. 


Quality, Reliability, Flexibility 
As with the SooperSpooler, the new 
MicroSpoolers are the product of the 
highest engineering standards to insure 
trouble-free operation. Now Consolink 
offers a complete line of stand-alone 
spoolers that can be installed in-line 
between virtually any printer and 
any computer. 

Easy to install. Easy to use. Easy on 
the budget. 


Features include: 

= 16K Memory: User or factory 
expandable to 32K or 64K 

e Multiple Copy Function 

= Status Readout: Tells you how much 
data is stored or how many copies 
аге left to run 

» Pause Function: To let you change 


= Independently Selectable Baud Rates 
on Serial Ports 

" One Year Limited Warranty** 

= Thirty-Day Money Back 
Guarantee** 

= Four Models: Any Combination of 
Parallel or Serial I/O 

в $199 for 16K parallel to parallel 
unit with an internal power supply 


And When You Need the Very 
Best... 
Remember SooperSpooler, the 
Intelligent Printer Interface with a 
remarkable range of software 
controlled features and formatting 
capabilities. 

See our new MicroSpoolers at 
quality dealers everywhere. For 
immediate answers to your questions, 


paper, make adjustments 

e Self-Test Routine: Performs a 
comprehensive check of most 
internal functions and memory 


call Toll Free 800-525-6705 
Spoolers by Consolink— 


Now you have an Intelligent 
Choice. 


MicroSpooler 
BUFFER / INTERFACE 
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CONSOLINK CORPORATION 


в Internal Power Supply: No bulky 
plug adapters 
= Vertical Mount Configuration: 


, Saves desktop space 


« Plug-in connections to most 
computer combinations 


Ibe 


SUFFER STATUS 


a 
ST 1 кииз 
=т= а 


Without MicroSpooler 
21 Minutes 


CPU time for 20 pagest 
80 CPS Bidirectional 


SooperSpooler 
INTELLIGENT PRINTER INTERFACE 


RESET - 


Circle 89 on Inquiry card. 


CONSOLINK 


CORPORATION 


SPACE 
COMPRESSION PAGE 


ITI TILT TT вата S. 
reser ee аа omm я 
SESE FREER Se ШМ 


With MicroSpooler 
16 Seconds 
CPU time for 20 pagest 


For immediate answers to your questions, call Toll Free: 800-525-6705 
Consolink Corporation ,1840 Industrial Circle , Dept. MLI-200 Longmont, CO 80501 (303) 652-2014 


*Formerly Compulink Corporation 
**Consult your dealer or Consolink for details. 


+60 lines per page. random line lengths, 40 char/line. 
Assumes CPU can output text at a minimum of 3000 char/sec. 


Editorlal 


ANSI standard is to go through the IEEE (Institute of 
Electrical and Electronics Engineers). Although a member 
of ANSI, the IEEE has been developing standards on its 
own authority using its own committee process (some- 
times a joint ANSI/IEEE standard emerges). IEEE stan- 
dards have been well received by the industry, but even 
these typically take years to gel. 


Contributions Are Needed 

Are you now asking, "Can something be done to im- 
prove the standards process?" Yes, within limits. 

Although the computer-standards community at first 
seems like an intimidating monolith, it is composed, for 
the most part, of men and women who are sincerely do- 
ing what they can to systematize the rapidly changing 
technology of computing. They possibly could use your 
help. 

You can get involved in several ways. The simplest is 
to use existing standards in your current work and pro- 
mote their use among your associates. When buying 
computer products, favor those that employ industry 
standards. 

If you have expertise in a field where standards are be- 
ing developed, you should obtain copies of the proposed 
standards documents during the public-comment period 
and send your written comments to the appropriate 
bodies (for a list of addresses, see page 142). If you area 
member of a professional society, such as the IEEE or the 
ACM, you can work though your society, informing 
members of its standards committees about your 
preferences and telling them if you think certain new 
standards need to be made or old ones changed. This is 
especially important for those of us who work with 
microcomputers, because many of the members of formal 


standards committees have experience only with larger 
computers. 

Better yet, inquire about becoming a member of an ap- 
propriate committee. You can join the thousands of peo- 
ple working in the standards process and share their pride 
in helping to make advanced technology more available 
to everyone. Bi 
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From the Publishers 


These are exciting times for the microcomputer industry 
and for BYTE in particular. During 1982 the industry once 
again exceeded even the most optimistic predictions of 
economists, and the performance of BYTE exceeded even the 
most optimistic predictions of its management. Our audited 
paid circulation was 324,000 by year-end and we know that 
at least twice as many readers see each issue. The tremendous 
results that advertisers have obtained by placing their 
messages in BYTE magazine led to the first ever (according to 
some publishing industry commentators) 1000-page increase 
in a single year. 

Fortunately, even if we were somewhat conservative in 
our predictions of BYTE's performance in 1982, we were ag- 
gressive in our efforts in maintaining the strength and quality 
of the BYTE staff. Nowhere is this more evident than in the 
BYTE editorial department which, of course, is solely 
responsible for the indisputable fact that BYTE has become 
the most respected and trusted voice in computer publishing. 

It is because of our strong staff that we can calmly wish 


Editor in Chief Chris Morgan the best of luck as he begins to 
devote the lion's share of his time to a new software com- 
pany. Because Chris has planned out a year's worth of theme 
issues in advance, has guided the selection of specific articles 
for many months in advance, and has developed an editorial 
staff that for more than a year has produced editorial content 
up to the high standards for which BYTE has become famous 
(all this with Chris on the road much of the time), we can 
guarantee the continued unstinting editorial excellence you 
have come to expect in BYTE. 

We remain guided by the thought expressed on the occa- 
sion of our fifth anniversary in September 1980: "Although 
the trappings of success are pleasant for us to contemplate, 
we would be foolish to forget the philosophy that has pro- 
duced them: giving both readers and advertisers good value 
for their dollar." 


Virginia Londoner 
Gordon К. Williamson | 
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TOUGH TO OUTGROW 


I's no surprise so many businesses today are using our 
CompuStar* multi-user micracompuler. All soris of 
businesses, those at the top and those on the way. know 
that only CompuStar can give them the big system 
performance they'll need as they grow, And they know 
that only CompuStar can deliver that performance al a 
fraction of the cost of most other systems, 


CompusStar' solves the small business computer 
dilemma. It's ideal for those first time business users who 
need only single-user capability, But it's also perfect 
when those small businesses grow into large 

corporations. That's because CompuStar is truly 
expandable... all the way up to 255 workstations, each 
with its own processor and internal computer memory. 
And that means fast. fast response, even when many 
users are on-line at the same time. 


Whether you're a small business with big plans or a big 
business with an eye im. 3conomy, ү ед пав ine 


пева Y а 


STANDARD FEATURES 


ib 350K/750K/1.5 MB workstation disk capacities 

@ 64K RAM and twin processors in each workstation 

@ An easy-to-read 12-inch non-glare screen 

® Operator convenience featuros - numeric keypad and 
visual text highlighting 

® Microsoft’ Basic 

@ CP/M! operating software 

@ Truly multi-user and multi-processor 


STORAGE OPTIONS 

® 10 MB = compact, low-cost and tabletop 

® 96 MB 80 fixed and 16 removable megabytes 
© 144 MB-reliable, rugged Winchester storage 


CompuStar* is built and backed by the company that's 
been in the mlcrocomputer business as long as 
быы ШЫ have been in business. Would you trust 

isir 088 Een Kad Tough to 
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APPLE HARDWARE WORDPROCESSING 


GREAT PRICES! videx VIDEOTERM.......... $299 WORDSTAR............... $279 
videx KEYBOARD ENHANCER. 119 MAILMERGE................- 149 
Microsoft 250 О КАЕР m 34 ӨРЕК: ag ene mee 

Microsoft 16K RAMCARD ..... 149 PERFECT WRITER........... 
COMPUTERS Microsoft PREMIUM PACK .... 599 PERFECT SPELLER .......... 139 
TIMEX... $89 Includes: 2-80 Softcard, 16K WORD HANDLER ........... 199 
FRANKLIN W / monitor... 1 14: Parca Vues vereri and SPELLBINDER .............. 279 
CALIFORNIA 7777 RANA I-163K. ...........-- 5279 — ЁДүүүрТЕВЇЇС..........::269 
COMPUTER SYSTEM anons ® CALL! RANA ll- 326K voccnnecouuwtusv 529 EASYSPELLER MM NP 1 59 
INDUST. MICRO SYSTEMS.. CALL! КАМА 111-652К.............. 699 PIEWRITER................. 123 
MORROW MICRODECISION CALL! RANA withcontroller additional .. 99 WORD PLUS................ 129 
Hayes MICROMODEM II. ...... 289 MAIOR ne 99 
PRINTERS SVA UE T A eis 378 didi DATA BASE 

Mountain VIULIITIZU.........- 

uas EN D i "P Mountain SUPERTALKER....... 262 MANAGEMENT 
C Itoh PROWRITER-S ` U: 639 M&R SUPERFAN ............. 38 аВАЅЕ11.................. $529 
C Itoh PROWRITER 15" ..... 789 GRAPPLER PLUS............ 125 PERFECT FILER ............. 279 
CItoh F-10 ............... 1399 РКА$О....................» 135 ЕДСҮРЇШЕР................. 349 
CItoh F-10 TRACTOR....... 229 OCS. ERREUR 129 ЕМ580.................... 750 
OKIDATA 80 359 Asynchronous interface ТІМ RES rm 399 
82A. | UTT 489 ecc PERMET 149 FAST GRAPH ............... 189 
OKIDATA 82А .............. Synchronous Interface THE ANSWER CUSUT 219 
OKIDATA 85А а i ups if ccs Calendar Clock.......... 1 05 QUICKCODE . | dM MP 229 
Kd БЕ АЛБ oe ee à n. CCS printer Interface .......... 129 аот ааа. 68 
д color, 200 cps, auto-sheet - IBM ACCESSORIES ا‎ icc ата 

feeder, graphics Quadram128K RAMCARD . 649 |.  DMAIASIAR....... eer 
IDS PRISM 80.............. 11 ч Quadram192K RAMCARD .... 749 AU HORUM eka ie wa ee em RUE er 
ANADEX9501 72227. 1299 оц ган 2908 RAMCARD ` ва VISIDEX....... е. 184 

"II а Quadram Includes 65232, er a 
MICROFAXER 32K 5-5 ...... 229 parallel port, real time clock RE 
MICROFAZER 32K P-P...... 199 Microsoft 64K RAMCARD ..... 399 атаар аСТ де 19 
Microsoft 64K RAMCARD ..... 599 poen "prt 189 
TERMINALS & MONITORS microsoft 192K RAMCARD .... 699 ene br 
ADDS VIEWPOINT......... $559 Microsoft 256K RAMCARD .... 799 MASTER PLANNER. 7/7777 249 
AMDEK VIDEO 100........... 99 Tandon SGL. SIDED FLOPPY... 249 MULTIPLAN UE 219 
AMDEK VIDEO 100G........ 137 Tandon DBL. SIDED FLOPPY .. 289 PERFECT CALC i 139 
AMDEK VIDEO 300 ......... 179 pavong HARD DISK SYSTEM . 1599 VISICORP VISICALC |... 184 

COLOKT^., ......... BE a V с nA MM retra 
AMDEK COLOR II 719 EE АЗАНЫ 288 

eo ^ VISI E "—— eee 
мт e Maxell MD-1............ $31.25 VISITREND/ PLOT . .......... 228 
Ut ТО АШИ. EH Maxell MD-2 47.10 SCRATCHPAD .............. 259 
TELEVIDEO 925 ............ 825 Maxell FD-1.............. rh H STATSGRAPH .............. 169 
TELEVIDEO 950 ............ 949 Maxell ғ0-2:...........-- a ACCOUNTING SOFTWARE 
GAMES MISC. SOFTWARE ACCOUNTING PLUS........ $385 
SPACECADET.............. $29 МАТНЕМАСІС.............. $79 Ree С RESIN ssec ag ve 
SNACK ATTACK FORIBM ..... 39 GRAPHMAGIC ............... 79 EASY EXECU. ACCOUNTING .579 
NEMES Е M gt DIAGNOSTICS И M ER LL e Mee 79 
DUNGE N MA ER seco2o0neascc 2 . 8 8 LISA LV VIX acea hh | THE HOME ACCOUNTANT ЯҢ 129 
АМАЦП2АП.................. 39 UTILITIES |, ЇЇ...............: 53 IUSJBM ACCT SYS CALLI 


LANGUAGES 


' aaa Microsoft BASIC COMPILER .. $299 
C ALL TOLL: FR EE microsoft BASIC INTERPRETER 279 
Sars lis. | Microsoft FORTRAN 80 379 


ENR Microsoft RED ER, rad 
| i Microsoft MU mu 3 
l я 800 е 5 е ‹ | Microsoft TASC .............. sae 


supersoftADA............... 
supersoft FORTH............. 149 
Supersoft A L.D.S. ............. 9 


| | Supersoft FORTRAN/RATFOR . 284 
* | e oe | ѕогсіт PASCAL M............ 129 
Whitesmitn’sC............ 690 


Whitesmith's PASCAL...... 850 
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NEW PRODUCTS! 


INFOSTAR MICROPRO 
MICROPRO'S DATABASE MANAGEMENT SYSTEM NOT ONLY COMBINES THE ALREADY 
RENOWNED FEATURES OF DATASTAR AND SUPERSORT BUT ALSO FEATURES A REPORT 
GENERATOR. THIS MEANS YOU CAN ENTER, SORT, RETRIEVE, ORGANIZE, AND PRINT DATA 
QUICKLY AND EASILY...AND WITH NO NEED TO PROGRAM! BUT THAT'S NOT ALL...YOU CAN 
EDIT YOUR REPORTS WITH WORDSTAR, THE WORLD'S NO. 1 SELLING WORDPROCESSOR. 
LIST PRICE: $495.00 MICROHOUSE PRICE: CALLI 


T/MAKER Ill T/MAKER COMPANY 
WITH THE T/MAKER lil YOU CAN EDIT YOUR TEXT, COMPUTE YOUR NUMBERS, TALLY YOUR 
RESULTS, AND PRODUCE FINISHED REPORTS EVEN IF YOU WANT IT ALL IN ONE FILE! 
T/MAKER Ill ALLOWS BAR CHARTING FROM A FULL ELECTRONIC SPREAD SHEET. 

LIST PRICE: $275.00 MICROHOUSE PRICE: $245.00 


RANDOM HOUSE ELECTRONIC THESAURUS DICTRONICS PUBLISHING, INC. 
THE RANDOM HOUSE ELECTRONIC THESAURUS IS THE FIRST REFERENCE SOFTWARE THAT 
ALLOWS YOU TO DO "IDEA PROCESSING" WITHIN YOUR WORD PROCESSOR BASED ON THE 
POPULAR RANDOM HOUSE THESAURUS. IMPROVES YOUR WRITING SKILLS BY FINDING THE 
RIGHT WORD YOU NEED AND INSERTING IT IN THE TEXT. 

The 60,000 SYNONYM VERSION REQUIRES 204K. ABRIDGED VERSIONS AVAILABLE FOR 80K and 1 

LIST PRICE: $150.00 MICROHOUSE PRICE: $129.00 


RANDOM HOUSE ELECTRONIC PROOFREADER DICTRONICS PUBLISHING, INC. 
PROOFREADER ALLOWS ACCESS TO THE RANDOM HOUSE DICTIONARY WITH FULL IN- 
TERACTIVE CORRECTION TO CHECK ALL YOUR SPELLING ERRORS. IBM VERSIONS ALLOW AC- 
CESS UP TO 32,000 AVAILABLE WORDS. 

MICROHOUSE PRICE: $50.00 


GRAPHMAGIC INTERNATIONAL SOFTWARE MARKETING 
GRAPHMAGIC ALLOWS YOU TO DRAW VISUAL REPRESENTATIONS OF GRAMS AND LINE 
GRAPHS FROM SPREAD SHEET PROGRAMS INCLUDING MATHEMAGIC, SUPERCALC OR 
LIST PRICE: $99.00 MICROHOUSE PRICE: $79.00 


C. ITOH 1550 C. ITOH 
ANOTHER NEW PRINTER FROM C. ITOH WITH THE SAME GREAT QUALITIES AS ALWAYS BUT 
INTRODUCING A NEW WIDER CARRIAGE THAT CAN ACCOMMODATE PAPER SIZES UP TO 15" 
(132 COLUMNS). AVAILABLE IN BOTH SERIAL OR PARALLEL VERSIONS. 

LIST PRICE: $875.00 MICROHOUSE PRICE: $789.00 


WORDSTAR, DATASTAR, ВОРЕЕЗОКт, аа ARE TRADEMARKS OF MICROPRO, INC. RANDOM HOUSE IS А 
REGISTERED TRADEMARK OF RANDOM HOUSE, | THE RANDOM HOUSE ELECTRONIC THESAURUS !S A TRADEMARK 
OF RANDOM HOUSE, INC., DICTRONICS PUBLISHING INC. EXCLUSIVE LICENSEE. TP-1 KS A TRADEMARK OF SCM, INC. 

IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. 


Prices may vary with different formats. All prices and specifications are subject to change without notice. 
Please call or write for specifics. 


MICROLINE: 


MICROHOUSE OFFERS 24 HOUR COMPUTER SHOPPING WITH MICROLINE. MICROLINE IS A 
COMPUTERIZED ORDER-ENTRY SYSTEM THAT ENABLES YOU TO ACCESS SPECIFIC INFOR- 
MATION ON OVER 1000 MICROCOMPUTING HARDWARE AND SOFTWARE PRODUCTS, IN 
ADDITION TO NUMEROUS SUPPLIES AND ACCESSORIES. * 


1-215-868-1230 


MICROLINE OPERATES АТ 300 BAUD. 8 BITS, NO PARITY, 1 STOP ВІТ. 


PRICES MAY VARY WITH DIFFERENT FORMATS. ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. PLEASE CALL OR WRITE FOR SPECIFICS. 


1444 LINDEN ST./BOX 499 BETHLEHEM, PA 18016 
DEALERS INQUIRIES WELCOME Circle 272 on inquiry card. 


WE WANT YOU TO KNOW... 


MICROHOUSE 


For the Record 


Peter Callamaras’s review of our Ex- 
ecutive Briefing System (November 1982 
BYTE, page 164) was greatly appreciated 
here at Lotus. However, the article was in- 
correct in the At a Glance section, which 
listed Mitchell Kapor as the author of 
EBS. 

While Mitchell designed the program 
and supervised its implementation, EBS 
was coded by Todd Agulnick, a 15-year- 
old resident of Newton, Massachusetts. 
Todd was first employed by Mitchell at 
the age of 12, and he continues to be a 
source of inspiration for all of us here at 
Lotus. His great skill and intellect are ap- 
preciated almost as much as his fine sense 
of humor. 


Mary Lynn Davis, Graphics Project 
Manager 

Lotus Development Corp. 

55 Wheeler St. 

Cambridge, MA 02139 


More on BASIC Standards 


I read with interest Howard G. Drake's 
letter dealing with the current and pro- 
posed standards for BASIC (October 1982 
BYTE, page 18) and wish to comment on 
two points raised in the letter. 

First, the requirement to have DIM 
statements preceding their use in line- 
numbered sequence is not new. It has 
been in the ANSI (American National 
Standards Institute) Minimal BASIC Stan- 
dard since the approval of that standard 
in January of 1978. 

The requirement to recognize the ex- 
istence of DIM statements in line- 
numbered sequence (rather than in logical 
sequence) stems from the desire to have 
the one BASIC program give the same 
result when that program is run under two 
implementations, one of which is an inter- 
preter and the other a compiler. , 

Another point raised by Mr. Drake 
concerned the need for the interpreter to 
do a pre-scan in order to recognize the 
presence of DIM statements. 

The X3J2 BASIC Committee was very 
careful to assure that a pre-scan was not 
required. The suggested technique when a 
forward transfer-of-control is indicated 
(as in Mr. Drake's example) is to examine 
the statements passed over "at the time 
that they are passed over," to see if they 
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nclude any of the statements that must 
appear in line-numbered sequence prior to 
‘heir use. These statements include the 
DIM statement, as well as any OPTION 
statements (OPTION BASE, OPTION 
ARITHMETIC, etc.), and any function- 
lefinitions. 

By taking this approach, BASIC pro- 
:essors need only look at those statements 
up to and including the one being refer- 
enced and need not do a pre-scan of the 
entire program. 

I heartily agree that any interested par- 
ties should obtain a copy of the Proposed 
ANSI BASIC Standard, read it, and com- 
ment on it, if they find anything that they 
believe should be changed. 


M. O. Duke 

IBM 

Santa Teresa Laboratory 
555 Bailey Ave. 

San Jose, CA 95150 


Credit Where it's Due 


1 recently saw the Uctober 1952 BY 1E 
editorial in which Chris Morgan described 
videotex and teletext. Га like to correct 
эпе statement regarding closed-caption- 
ng. The three networks broadcasting 
closed-captioned programs are PBS, 
NBC, and ABC; not CBS. CBS has stead- 
‘astly refused to provide captions on its 
»rograms for the benefit of hearing- 
impaired people. 

Your omission of ABC is most unfor- 
tunate because that network was in- 
strumental in the development of the 
:losed-captioning technology. It leads the 
way in providing closed-captioning ser- 
vices. For example, ABC recently added 
closed captions to all broadcasts of ABC's 
"World News Tonight." 


lane Edmondson, Director 

Products Promotion and Public Relations 
National Captioning Institute 

5203 Leesburg Pike, Suite 1500 

Falls Church, VA 22041 


This Thing Called NAPLPS 


With regard to Chris Morgan's editorial 
liscussing "This Thing Called Videotex" 
"Some Answers to Frequently Asked 
Questions,” October 1982 BYTE, page 
10), let me respond with one definition of 
Nhat videotex is today. 

The North American Presentation Level 


Protocol Syntax (NAPLPS) allows text 
and graphics to be encoded in a manner 
independent of the display apparatus on 
which it will be presented. Virtually any 
micro-, mini-, or mainframe computer 
can be configured to generate NAPLPS 
pages, and any communications medi- 
um—whether it be telephone, broadcast, 
cable television, microwave, or satellite 
transmission —can be used. 

What does this mean to microcomputer 
users today? Throughout North America 
microcomputers from virtually апу 
manufacturer have a common format for 
text and color graphics that can be com- 
municated universally. NAPLPS is a sim- 
ple, highly efficient and economical color 
graphics generator in combination with a 
decoder. Here are some examples of what 
is being accomplished today: 


eUsers of Hewlett-Packard 80 Series, 
Commodore PET, and other microcom- 
puters are now being offered a color- 
graphics program for Visicalc. The soft- 
ware digests raw Visicalc data files and 
automatically draws color charts and 
graphs including exploded pie charts. 
eIBM Personal Computer users can ob- 
tain an electronic slide show program that 
simulates the 35-millimeter slide carousel 
but has additional features such as 
random-access retrieval of individual 
slides and the synchronizing of a sound 
track for a full audio-visual presentation. 
These slides can be displayed on a color 
monitor or even a large screen using a 
video projector. 

e North Star computers are being used as 
hosts to drive large screen displays of elec- 
tronic billboard advertising in shopping 
malls. 


Other microcomputers are incor- 
porating color graphics into computer- 
aided learning courseware and public- 
access market-research terminals, and 
marketing presentations are being pre- 
pared and, through the decoder, trans- 
ferred onto video tapes. 

Hard-copy service bureaus will soon be 
available that will provide any page 
creator the capability to download 
NAPLPS-encoded pages by telephone and 
have 35-millimeter slides, overhead 
transparencies, and other film media pro- 
duced for them overnight and delivered 
the next day. Furthermore, paper hard 
copy is obtainable with the use of jet ink 
plotters—ideal for charts and graphs that 


superior petforme 


THE MOST ADVAN 


news for MN Lbs 


lech users! i" Offers fo 
ыла with еко lle nck in pri 
mance. The two | AD vers sion 


PrintMate™ 150 made A IGK bu 
оп model A2. Pr ndMale? 150 ode B 
and B2 are facto quippe фа; d 
(6K buffer. | respectively. Print ™ 150 
models have an exceptional! set of aut: 
standing graphics and font барыне, 
optional expansion. land other | hdVarced 
features that differentiate » ine oa ا‎ | 
150 from its co titive ri s 

Mi D Weit ee ¢ The | 
strong; and әйе ассергал of the 
excellent PrintMate"" 150 is based on | 
outstahding| user features: | | | 
HIGH SYSTEM THRUPUT.— 150 charac- 


térs. рег second apvenged logic see ing 


front panel keypad. iwith ^ 4K Aff on 


te perf * 
s of P жы; eT. 
150 feature a factory instilled 'SbftSwitch ul 


xp deri 


of |! 

orlthe | Ix9 
quality ri Le up io eı 
“Softs ich FRO 
The PrintMate™ 


| 


zo 


ЛЕЯ 


а sola the op 
sel 

viele " 
tion. With 


with a ple 
ка ‘SoftSwi 


Mate]™ [5 


non-volatile mem |The * 


EXPANDABLE PRINT BUFFER— 
150 models A2 and B2 have a factory | 
installed 16K buffer. Both the 4K buffer 

model A1 and the standard 2k buffer model 


may be added to the вик п B mo 


150 A els ' 
кепт" Frant panel keypads 
chinging | forms length, print density. h ati- 
tal and vertical tabs, | Sof rate an 

T set. IA | si iid Бокен! 
e ting mode ad 

d PrintMa тр "150 res 

hope ot ke co 
tcht™ "|, ‘ 
off the printer—even unplug " 


for ex * 


nd Print- 


will retain every detail in its | 


Ке. 


2050 


^ad 
you can turn 


а 


els. 
rintMate™ 


impact printing with! lan accelerated print head | B (lare optionally expanded in increments | 
slew rate and turnaround makes "арм тм to WGK. The PrintMate™ | 50° ^ expanded | 
[50 a high speed performer. | | buffer allows application, extensions far high 
WIDE CARRIAGE: Мечти e hy Print - speed interleaved printing and s оойов, 
Mate" 150's wide ppe tan omm d. greatly Tae the host computer's per- 

| date print lines me б to|231 charact 

| in length a il | han le forms from 
Зо 15 in co "isl | 
inches. 


LARGE SELECTION OF. ки! САР шт 
-T 7x9 dot ‘matrix allows user anal | 


б | | 
шм! ||| 


з 
NE E LOAD, "P lo. 


in applications, that are Penei bou 


NTS-- | 


bove micropro essol based т» ала 


computer and downloaded 
| | 


to any Print- : 


nd. 


B 


set of the PrintMate™ 150 allows a custom) 
character set to be developed in the host 


-e 


Hi 


te 


пш 


| speed; 


bilit es 
action P Prine 
Tr Ti 


in dm 


s 


| 442 
М Lake 
Phone 


м coe 
$ 


| | | 


кк 5: 
ned and eiie 
с mb bed 


OSS: gr. dp ics; 
nie ich : | 


T 


wi 


| 


ji 


racter 

d logic seek 
ariety o 
id: friendly | 


The Printer People | 


e 


| 


vis 


| 


jen 


wid А 

islas 
Sets; high print | 
Ing: 15 inch widi 
f forms and capa- 
‘So Sede '"'inter4 
" | 150 is th 


tl mate es wil j 


ulty card. 


Pli. 
to gê t your 
f Ог; 


a Or t n r buffer 


ogos may be 
ited for p Ih directly 


respo 
your 
onal fof puter. With 
ا ا‎ patent d is at $995, it is evident that | 
the Print Mate" hed. | is the MP 

in function and price. 


ry Drive | 
City. UT 84107 | 
1-800-821-8848 | 


Circle 291; ion, "T 


! 


| 


CS—The stan apis 
ide ing : pP Tob. 2 T vi odels allow 
pri tink. p to eh aly address 
abl ba 5 sys ex eptional 
| aise r р ce sp écial characters. 
| Fri (Mater LI PACKAGES 
Tu 4 hi поно T ts сай b 
imple ted an xtén ve tir e r3 
Suppo : li wienn ed "PE pli- 
Ферт ب‎ a ھا‎ ding EE ck lized fonts. 
| custom thles| FD е graphics. 


e 


че | 


T^ 


i | performer 


need to be inserted into textual reports. graphics requirements. Even audio-visual | simultaneously, among a host of other 
Because NAPLPS is display-resolution | producers are using this same method to | features? What other color-graphics 
insensitive, these same files, although | bring down the costs of their productions | system can boast the use of'a conventional 


created at a lower resolution, can be | while preserving the quality. color television as a display monitor and 
redisplayed through a higher-resolution What other color-graphics system can | can be purchased for a price starting at 
decoder with no modification to the | provide a universal communications | $1100? 

original file. The hard copy, whether film | coding format for virtually any micro- Only decoders implementing full 


or paper, becomes a higher-quality image. | computer? What other color-graphics | NAPLPS can satisfy these features and 
Additionally, broadcast-quality graphics | protocol specification is in the public do- | others. With this capability now within 
and NTSC- (National Television System | main? What other color-graphics display | the reach of the majority of microcom- 
Committee) standard video tapes are be- | generator (decoder) has a choice of over | puters, the challenge of creative, interac- 
ing used by broadcasters to augment their | 32,000 colors, 16 of which are displayable | tive graphics software lies with а! 
е е  ——_—_—_—_————————— | microcomputer users, whether they be 
hobbyists or professional programmers. 


The challenge is here today at a price com- 
11 0 11 $ petitors can really only dream about. 
Ф 
a 
== е. " — 


Zal Press, Manager 
ah Р 7 д? m == 


Business Graphics 

Marketing Group 

Norpak Ltd. 

1351 Washington Blvd., Suite 3000 
Stamford, CT 06902 


In Defense of User Protection 


In the last year I have read several ar- 
ticles regarding software piracy. Due to 
this piracy, the creators of software are 
becoming more and more reticent about 
making available the source documents 
and code for a program. 

Their caution is well placed because of 
the wholesale program theft that has 
taken place in some instances. Then, too, 
it's possible that the creator stole some 


BAe would major part of the program from someone 


lave you think else, and the lack of an available source 
that a matrix printer listing prevents anyone from proving it. 
is a mere side dish that MK Before we get toofar down the road to 
comes with your computer 


complete nonavailability of source code, 
may I propose some protection for the 
legitimate user? 

First, companies can and do go out of 
business every day. While one software 
creator may not, another may. Without 
the source code to update the program for 
system and language enhancements yet to 
come, that program will become worth- 
less and be lost. 

Second, because of market conditions, 
a developer:may cease to offer the soft- 
ware or cease to update it. As a result, the 
software eventually becomes worthless 


Don't believe it. 


What you get out of your printer is what you get out 
of your computer. If your printer is small, slow, noisy 
or unreliable, your computer will be limited, sluggish, 
irritating, or inoperable. Just telling it like it is. 


That's why Infoscribe has come up with a gourmet 
line of multifunction matrix printers specifically for 
business and professional users. 


You can switch from high-speed data Е 
їо business letters, at will; handle up to 16-inch- 
wide paper; make up fo five crisp carbons; gener- 
ate gorgeous graphics in up to eight colors; and 
enjoy truly elegant and incredibly quiet operation, 
day-in and day-out. 


Check the menu for the printer that meets your exact needs. « 


Why go with the computer manufacturer's combo plate when the same | without source to allow the updating of it. 
money will let you buy Infoscribe, a la carte? Third, the program offered may have 

Your favorite computer dealer or systems specialist will be delighted to arrange a been almost worthless to start with due to 
demonstration for уои, Or contact the marrix a’: Infoscribe, 2720 South Croddy Way, errors. The developer made.a fast buck, 


santa Ana, California 92704, USA, Phone (714) 64-8595, Telex 692422. and the buyer Was taken, At least with 
source, some corrections can be made. 

PRINT WITH INFOSCRIBE | — 
tion is that a successful creator may decide 
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o 


time will te ell | quality of the pr oduct. Over the pas 2 | our custome S have continu ed 
to buy the DS1 80 printer, no only because of it its impressive perfor vance and competitive 
but also because of our outstanding track record for product reliab lity and customer support. 


We have continually improved on the performance of the D DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa- 
tile matrix printers available today. 


Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 


The DS180 printer is available nationwide through our network of sales/service distributors. 
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datasourila computer corporation 


Р.О. Box 240947 e Charlotte, NC 28224 e 704/523-8500 
Telex: 6843018 DASOU UW 
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that creation is what he is good at and 
he'd rather not be bothered by support, 
sales, etc., and so he enters into a royalty 
agreement for the program with an in- 
dependent dealer. Now suppose this 
dealer wants to sell packages but not help 
you, the buyer, recover from a system 
crash or a program bug. Without source 
or even data on file structures being 
available, you have to start over after 
every crash. 


There is a way out of this morass of 
uncertainty, and that is an industry-wide 
uniform software trust agreement, en- 
forced by a trade journal's refusal to ac- 
cept advertising of software unless the 
creator or vendor has placed the source 
code in trust with an independent third 
party who holds both the names of the 
legitimate licensees and the latest source 
files and documentation. 

Vendors should be responsible for pro- 


* * * FEATURING 8 AND 16 BIT SYSTEMS * * * 


EFSUN 
HX 80: 
in hard copy, LCD scrollable screen. 


MASTER MAX: S-100 system, Z-80, INTERCONTINENTAL CPZ48000 sing] 


a card computer with four channels of DMA, dual 8” double density drive: 
та СРАМ ы М cla ныша Ышы ee КИЙ ws а оо аа $2,540. 
С Options: double sided drives, Winchester, TURBODOS, 2 user, 220v/50hz. 

A IMS 8X MULTIUSER SYSTEMS: 7-80, S-100. Each user has own 2-80, 
ue 64K RAM, 2 VO. TURBODOS multiuser CP/M compatible operating system cuts 
Z link/edit time in half. Z-80 code. Interrupt driven. 8088 upgrade w/256K RAM has 
i been announced. 

= TARBELL: Empire systems, 2-80, S-100. 

4 CROMEMCO: С-10 personal computer w/software package 

E 8088: COLUMBIA DATA: IBM-PC look alike, multiuser option. 

а 8086 S-100 SYSTEMS: 

|> LOMAS: with MS-DOS or СР/М-86. Winchester op 

т SEATTLE: with simultaneous 8” and 5” drives. Will accept IBM/PC software. 

> DUAL PROCESSOR SYSTEMS: 

T GODBOUT 816 A,B,C: 8085/8088. MP/M 816 allows simultaneous operation of both 
= processors. 

es 


PRINTERS (dot matrix and LQ): 
EPSON, NEC, QUME, C.ITOH, IDS, 
FLORIDA DATA. TELETYPE. 


TERMINALS: WYSE, HAZELTINE, 
IBM 3101, TELEVIDEO. 
950. 

PER SCI 277/299 DRIVES. 


MODEMS: U.S. ROBOTICS 
DC HAYES compatible..,..., 


S-100 MAINFRAMES: 
PARADYNAMICS, ECT,some TEI 12 
slot still in stock. 


‘INE SILVISOSSY SNIMO O NHOI 


S4L¥VIDOSSY SNEMO ОЧНО 
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VALUUCS: Extremely user friendly! See review Sept. BYTE 
‘ook-sized battery operated Z 80 computer, up to 256K RAM, built 


CROMEMCO DPU: 68000 and Z 80. CROMIX operating system. 
MAX BOX 8" DRIVE SUBSYSTEMS w/QUMES, SHUGARTS, MITSUBISHI, NEC. 
GRAPHICS: 


AUTO-CAD Interactive graphics soft- 


Voice recognition board for TELEVIDEO HOUSTON INSTRUMENTS 
PLOTTERS, DMP-29........... $1,775. 


[BM PC ACCESSORIES: Extensiv: 


IBM 3270: compatible equipment trom 


We have an extensive product line including systems, peripherals, software, 
boards, drives, consulting services. Write or call for detailed specifications. 
We have knowledgeable technical staff. 


WE EXPORT Overseas Callers: Phone (212) 448-6298 


"XI SALVIAOSSY SNIME CJ NHO! 


"NI SALYIDDSSY SN3AVO "CL ҸИ 


MICROANGELO GRAPHICS. 
MIRAGE: new from SCION. 


ware; for engineers, architects, design- 
ers 


lineincluding QUADRAM, SEATTLE 
8080/8086 EMULATOR (software). 


Teletype Corp. Fast delivery! Cost ef- 
fective! 


S31VI2OSSY SN1MO GO NHOf ‘INI 531VI2055Y SNIMO U НОЈ 


viding copies of all user licenses and 
regularly update the source code on file 
with the trustee. In return, the trustee 
agrees to hold source documentation in- 
violate (sealed) unless a vendor commits 
certain acts (I'll discuss these acts later 
on). Thus, protection exists for the ven- 
dors (in that the source is still protected) 
and for the legitimate user as well. 

To the legitimate user, source becomes 
available, for a fee, in the event that the 
vendor ceases to function. 

The trustee has these responsibilities: 
(1) to hold source code and related 
documentation sealed and inviolate unless 
certain acts are committed, (2) to notify 
only licensed users at their last known ad- 
dress by first class mail as to the acts com- 
mitted, and (3) to provide to the licensed 
users only, for a fee related to the repro- 
duction cost, the source code and docu- 
mentation, when permissible. 

What are these vendor acts and subse- 
quent trustee actions? First, in the event of 
total sale of program rights to another 
vendor, the trustee should notify licensees 
of the event and the name and address of 
the buyer who has assumed the support 
obligation. In the event of adjudgment of 
the developer as bankrupt, ceasing of the 
vendor to do business, decision by the 
vendor to cease to offer support, or sale of 
program rights without an obligation to 
assume, existing package support, the 
trustee shall so notify licensed users and 
make available for one year source and 
documentation for a fee. 

There remains the question of users 
who find program vendors/creators either 
unwilling or unable to provide adequate 
support for their packages to licensed 
users. For this some mechanism should 
allow licensed users to petition the trustee 
if they feel that a vendor is providing in- 
adequate support. If some threshold level 
(say 5 percent) of the licensed users of a 
program complain to the trustee. of inade- 
quate service, the trustee should be re- 
quired to notify all licensees that com- 
plaints have been received. If the trustee 
gets a positive response from a majority of 
the users that such is the case, the trustee 
should then provide source code and doc- 
umentation to users for a fee. 

Such an agreement can adequately pro- 
tect vendors as long as they want to be 
protected and will probably protect the 
user for longer than the economic life of 
the package. 

Whatever methodology is created to 
protect both the user and the creator, total 
and permanent unavailability of source to 


Cdex" Training for VisiCalc 
Makes VisiCalc Easy. 


In an hour, Cdex Training for VisiCalc can 
make you a VisiCalc user. Or for the experi- 
enced VisiCalc user Cdex Training for 
VisiCalc acts as an instantaneous elec- 
tronic reference and review system. 


It's a computer-assisted training program 


that works. It's highly interactive. So it 
creates a dialogue with you and serves as 
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your personal tutor. It's completely self- 
paced. So you set your own learning time. 
And it's graphically-oriented. So you see 
what you're learning. Remember, a picture 
is worth 1000 words. Cdex Training for 
VisiCalc runs on the same Apple? li or 
IBM® Personal Computer as your VisiCalc 
program. 


So see how easy VisiCalc can be. See your 
nearest computer dealer for a demonstration. 


Cdex" Training for VisiCalc” 


We don't make VisiCalc. 
We just make it easy. 


coox’ 


Cdex Corporation 
5050 El Camino Real Suite 200 
Los Altos, CA 94022 


VisiCalc® is а registered trademark of VisiCorp™ 
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a legitimate user is not an acceptable 
answer. 


William E. Young, CPA 
13901 Jefferson Davis Hwy. 
Woodbridge, VA 22191 


Minspeak Applauded 


I read with great attention the "Min- 
speak" article by Bruce Baker (September 
1982 BYTE, page 86). Minspeak is the 
most exciting use of computer technology 
that I have encountered because it goes 
beyond the use of the computer to manip- 
ulate data and/or symbols and deals with 
the fundamental issues of human com- 
munication and the way we think. 

While Mr. Baker deals almost exclusive- 
ly with the application of Minspeak to the 
nonspeaking population, the fundamental 
idea behind his invention, I believe, has a 
great deal to say about how we think and 
how we communicate whole thoughts 
to one another in speech and nonspeech 
worlds. 

I commend Mr. Baker and BYTE for 
moving beyond hardware and software 


into the genuinely exciting new realms of 
electronic technology and its applications 
to human problems and potentials. 


David O. Justice, Dean 
School for New Learning 
DePaul University 

23 East Jackson Blvd. 
Chicago, IL 60604 


Computer Poetry: 
Art or Craft? 


Kevin McKean's article "Computers, 
Fiction, and Poetry" (July 1982 BYTE, 
page 50) nearly supplies some important 
implications about the nature of creativi- 
ty. The examples of computer-written 
poetry suggest that computers can now 
make many judgments rapidly but cannot 
make them wisely. The reason seems to be 
that the computer, unlike the poet, uses 
programmed instruction to apply types of 
judgments to many words. The poet 
makes individual judgments on a word- 
by-word basis. Thus, in writing "And 
delves the parallels in Beauty's brow," 
Shakespeare probably thought "delves" a 


good word for its "|" and "e" sounds, 
matched in "parallels," and for the overall 
dreamlike, wistful quality that the word 
contributes to the line. Of course, he may 
have had other reasons as well. 

Today, because western culture seems 
to have weaker ties with tradition than in 
the past, and because ours is more than 
ever a culture without a sense of history, 
it is understandable that considerations of 
creativity focus on the ceaseless fluctua- 
tions common to the thought process, 
rather than on the decisions that artists 
make after much thought. Still, an artist 
may draw upon any or all of his life's 
history in order to pass judgment on a 
single word. His intellect, his moral in- 
tegrity, his honesty, his passion, his love, 
his hope, his hate, his fear, his skepticism, 
his faith—in short, the sum of the poet's 
whole existence gives him the ability to 
make artistic judgments. And a sense of 
tradition supports the artist's individuali- 
ty, which includes his powers of artistic 
discernment. Thus, in our ever-changing, 
prone-to-forgetfulness world, the popu- 
larity of computers is assured, but com- 
puters still lack what Keats called "the 


Did You Hear the One About the 
Computer That Talks? 


Nearly 400 language rules are contained in the ECHOS text- 
to-speech algorithm. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to- 
speech mode the user can select any of 63 different pitch levels, 
and have words spoken either monotonically or with intonation 
by using simple control character sequences. The rate of speech 
can be fast or slow; words can be spoken in their entirety or 
spelled letter by letter. The ECHOs also pronounce punctuation 


[ts no joke. 


With the ECHO speech synthesizer from 
Street Electronics whatever you type on the 
keyboard, your computer can say. The ЕСНО% 
text-to-speech system gives your computer an 
unlimited vocabulary while using a minimum of 
memory. And now a diskette of fixed, natural 
sounding words is available to enhance the 


ECHO I’s voice output. 
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required. 


and numbers. Words can be encoded using phonemes and 
diphthongs when the text-to-speech or fixed vocabulary is not 


Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the sight 
and speech impaired. The ECHO is a complete stand alone unit 
which is compatible with most any computer; it sells for $299.95. 


The ECHO IL, which plugs into the Apple Il, is priced at $149.95. 


Street Electronics Corporation 
1140 Mark Avenue, Carpinteria, CA 93013 


Telephone (805) 684-4593 


۶4 


Call toll free for demonstration (800) 221-0339 
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897 N.W. Grant Ave. * Corvallis, Oregon 97330 * 503/758-0521 


' 
ACCESSORIES 
Videoterm Utilities Disc includes: 


eGraphics Template System 
cc. eFont Editor 
eMid-Res Graphics 


*Applesoft Read Screen Utility 
eTop & Bottom Scrolling 
ePascai Vidpatch 

Suggested price $37.00 


——— 


SOFT VIDEO 


Expanding Horizons in 


Text Display 


Videoterm increases your Apple ][* display to a full 
capacity BO columns. Proofreading text problerns are 
a thing of the past. With Videoterm your text is 
displayed in upper and lower case characters with true 
descenders utilizing à 7 by 9 character matrix. The 
time-tested Videoterm is compatible with most word 
processors and is available with alternate character 
fonts: Once you've explored the advantages of 
Videoterm, you'll discover a whole new world for you 
and your Apple ][ 
Suggested retail price: $345.00 


= шаа | 
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ENHANCER JI 
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The Enhancer ][ features a typeahead buf- 


Vigeotenm The Soft Video Switch is an automatic ver- 
Character Set | ; 

EPROMs sion of the popular Switchplate. lt knows 
eFrench whether it should display 40 or ВО columns 
eGerman or Apple graphics. It does the tedious work 
eInverse of switching video-out signals so you don't 
Bic ا و‎ inen Super & oe | have to. The Soft Video Switch can be con- 
Ф prce А 

5 * Symbols Ws | trolled by software. May be used with апу 


Dvorak EPROM [Enhancer]— $29.00 
Lower Case Chip [Rev 7 & up] $29.00 
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Videoterm with Firmware 2.O or greater. 
The single wire shift mod is also supported. 
Package price is $35.00. 


fer. Your keyboard has upper and lower 
case, and wil auto repeat any key held 
down. A single keystroke can become a 
word or an entire sentence. Controlled by a 
powerful microprocessor, Enhancer ][ 
allows you to re-map your keyboard or add 
Specialized features. Changing a chip 
creates а totally different keyboard. 
Enhancer ][ Utilities Disc included. | 
Suggested retail price $149.00. F 


ARE YOU STILL LETTI 


TIE UP YOUR 


While your printer is running, your 
computer is tied up. You can't use 
it for processing, computing, data 
entry. Nothing. All you can do is 
twiddle your thumbs until the 
program is finished. 

Pretty ridiculous. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 


You just dump your printing data 
directly to Microbuffer, whoosh!, 
and continue processing. 
No waiting. 

Microbuffer accepts data as fast 
as your computer can send it. 
It stores the data in its own 
memory buffer then takes control 
of the printer. 

It’s that easy. 


THERE IS A MICROBUFFER 
FOR ANY COMPUTER /PRINTER 
COMBINATION. 


Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 


FOR APPLE II COMPUTERS, 
Mircobuffer 11 features on-board 
firmware for text formatting and 
advanced graphics dump routines. 
Both serial and parllel versions 
have a power-efficient low- 
consumption design. Special 
functions include Basic listing 
formatter, self-test, buffer zap, and 


transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 


FOR EPSON PRINTERS, Microbuffer/ E 
comes in two serial versions — 

8K or 16K (upgradable to 32K) — 
and two parallel versions — 16K 

or 32K (upgradable to 64K). The 
serial buffer supports both hard- 
ware handshaking and XON-XOFF 
software handshaking at baud 

rates up to 19,200. Both interfaces 
are compatible with standard Epson 
commands, including GRAFTRAX-80 
and GRAFTRAX-80 +. Prices range 
from $159 to $279. 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS can be untied by 
the stand-alone Microbuffer In-line. 

The serial stand-alone will 
support different input and output 
baud rates and different hand- 
shake protocol. Both serial and 
parallel versions are available in a 
32K model at $299 or 64K for 
$349. Either can be user-upgraded 
to a total of 256K with 64K add-ons 
— just $179 each. 


SIMPLE TO INSTALL. 


Microbuffer Il is slot-independent. 
It slips directly inside the Apple Il 
in any slot except zero. 
Microbuffer/ E mounts easily 
inside the existing auxiliary slot 
directly inside the Epson printer. 
The stand-alone Microbuffer is 


installed in-line between virtually 
any computer and any printer. 


MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow, 
you'll understand why it's so silly 
to be without one. 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 


e 
CGU 


optimizer 


Why buy a mere "spooler" when you 
can have THE PRINTER OPTIMIZER? 


64k to 256k spooling buffer 
adapts different brands - can 
mix Serial and Parallel 
character conversion: 1 to 1, 

1 to many, many to 1, ignore 
pushbutton automated access to 
your printer's various type 
styles and printing modes 
several ways to PAUSE printing 
access any character, graphic 
design or printer "trick" from 
any program at any time 
special features for use as 

a MODEM buffer 


The cost effective alternative. 
Converts IBM, Adler/Royal, Olympia 
and other Electronic Typewriters 
into letter quality printers. 


2K memory buffer 

access all typewriter characters 
and automated features 

Serial or Parallel versions 
Many proprietary features and 
commands insure compatibility 
with your system and software 
Typesetting capabilit y! 


PETI: 


Super low cost adaptor for new 
inexpensive portable Electronic 
Typewriters can yield typewriter 
and letter quality printer com- 
bination for around $500 total! 


perfect for "personal use" 
easy "plug-in" Parallel 
connection to most computers 
compatible with popular word 
processing programs 


APPLIED 
CREATIVE 
TECHNOLOGY 


2723 Avenue E East, Suite 717 
Arlington, Texas 76011 
[817]-261-6905 
[800]-433-53 73 
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knowledge of contrast, feeling for light 
and shade, all that information (primitive 
sense) necessary for a poem.” 

If you could accurately enter your 
whole life into a computer without leav- 
ing the minutest fact out, then the com- 
puter could possess a chance of becoming 
artistic. But even then the computer 
would have to be considered the protégé 
of its programmer. For now, computers 
may be profitably used as electronic 
thesauri, as servants to the new craft of 
electronic poetry-writing. As far as the art 
of poetry is concerned, computers will 
have to wait. 


Rob Zseleczky 
19 Tanglewood Lane 
Chatham, NJ 07928 


Not-So-Standard Automoblles 


In part 1 of his article "An Introduction 
to the Human Applications Standard 
Computer Interface" (October 1982 
BYTE, page 291), Chris Rutkowski used 
the early development of the automobile 
as a case study to explain how microcom- 
puter technology is still in its formative 
years because it has not come up with a 
standardized, easy-to-use format. This is 
a viable analogy, but Chris was a little off 
on his time frame. He says "you would be 
able to climb into the typical automobile 
of 1925 and drive it away." For most 
readers of BYTE today this would not be 
true. In 1925 approximately 50 percent of 
the cars being sold in the United States 
were Model T Fords. The Model T Ford 
used a pedal-controlled planetary trans- 
mission that a modern driver would not 
understand without instruction or prior 
use. Other 1925 makes also had irregular 
controls, such as spark levers, hand throt- 
tles, oddly placed starter buttons, etc. Ac- 
tually, the standardization of most 
automobile operations took much longer 
than Chris surmised. Hopefully, the pro- 
cess will not take so long in the microcom- 
puter industry. 


Fred K. Fox 
13150 EI Capitan Way 
Delhi, CA 95315 


Total Talk Talks Back 


In response to David Stoffel's article 
"Talking Terminals" (September 1982 
BYTE, page 218), I would like to thank 
BYTE for giving this subject the attention 
it deserves. However, as the manufacturer 


of one of the products described by Mr. 
Stoffel, I'd like to state that numerous in- 
accuracies appear in his article. 

Contrary to the impression given in the 
article, Total Talk from Maryland Com- 
puter Services Inc. (MCS) offers both a 
user-definable vocabulary and full 
numbers capabilities (it can speak 123 as 
"one two three" or "one hundred and 
twenty-three"). To my knowledge, MCS 
was the first to offer these features. It is 
also false that Total Talk does not have a 
cursor locator. Total Talk has had this 
since the product was introduced in June 
of 1980. 

The author fails to mention many of the 
advantages of incorporating speech into 
an existing terminal. Total Talk offers an 
Enunciation key to tell you the terminal's 
status and the function of a key without 
executing the function; the device can 
vocalize the terminal's communication 
parameters and can set tabs and margins. 
Also you can define keys to perform 
specific tasks, such as say the line, say the 
word, and spell the word, This is essential 
to the nontechnical user in that escape 
codes do not have to be memorized. 

The approach that places the speech 
box between the terminal and the host has 
several disadvantages. What is displayed 
on the screen is not an accurate represen- 
tation of what is stored in the speech box's 
buffer. This is a severe disadvantage when 
the blind operator must interact with 
sighted co-workers or instructors. Full- 
page editing cannot be accomplished. 

Capabilities that are very useful to 
Total Talk's users but were not mentioned 
in Mr. Stoffel's article are notification that 
the cursor is at the end of the line, moving 
the cursor forward and backward either a 
word at a time or a line at a time without 
speaking the word or line, and reading up 
and down columns. 

Mr. Stoffel's comment that "Total Talk 
loses data after receiving 120 characters" 
shows a lack of understanding of the ter- 
minal. Total Talk has three sophisticated 
handshaking capabilities ХОМ/ХОЕЕ, 
Data Terminal Ready, and Inquire/Ac- 
knowledge. If your host computer does 
not support these capabilities, then you 
simply cannot use "Log Bottom," a 
feature that reads the data as it appears on 
the screen. If the terminal is configured 
correctly, data is not lost. 

The article states that screen-oriented 
programs like Wordstar are not practical 
using speech output. We take exception to 
this because our customers are using Total 
Talk and Information Thru Speech (our 
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talking microcomputer/terminal) for this 
purpose every day. This also raises the 
question of why our Information Thru 
Speech terminal, which has been on the 
market since January of 1982, was never 
mentioned, 

Finally, Mr. Stoffel hopes that the price 
of talking terminals will go down or their 
capabilities will increase. This is exactly 
what happened this year when MCS an- 
nounced more powerful machines and a 
decrease in prices from 15 to 50 percent. 


J. Michael Mason, Vice-President 
Marketing 

Maryland Computer Services Inc. 
2010 Rock Spring Rd. 

Forest Hill, MD 21050 


Terminology Correction 


The use of terminology in Jack L. 
Abbot's review "Systems Plus: FMS-80" 
(October 1982 BYTE, page 447) was dis- 
turbing. The article was well written, in- 
formative, and provided a reasonable set 
of data from which to draw some conclu- 
sions and comparisons to other systems. 
However, to call FMS-80 a "relational" 
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DBMS (database-management system) is 
appalling. It is bad enough that vendors 
misuse terminology, but a publication 
should not further perpetrate such 
misguidance. Some purists might argue 
that FMS-80 is not even a DBMS. And 
there are purists who have strict rules on 
the definition of a relational DBMS. In 
either case, most experts agree that a rela- 
tional DBMS has, at a minimum, specific 
functional (e.g., project and join) and 
representational (e.g., tabular user view) 
components as its foundation. What will 
you tell your readers when the true rela- 
tional DBMS is developed for microcom- 


| puters? As the leading journal for small- 
| systems users, BYTE should attempt to 


use standard systems terminology when 
appropriate and not allow vendors to 
mislead the public any further than their 
advertisements do. 

I do not want to detract from an ex- 
tremely powerful personal computer tool 
such as FMS-80. 1 am currently evaluating 
file-management software for personal 
computers and have been surprised by 
the comprehensiveness and depth of func- 
tions of such packages. These rival many 
of the tools offered on larger systems and 
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should virtually eliminate for most users 
the need to create their own programs. 


Michael Lutz, Manager 
Data Administration 
Davis Chemical Division 
W.R. Grace & Co. 

POB 2117 

Baltimore, MD 21203 


User’s Column Under Fire 


As a subscriber to BYTE, I am com- 
pelled to write questioning the profession- 
alism of your monthly User’s Column 
written by Jerry Pournelle. 

BYTE is an informative computer 
magazine that stands head and shoulders 
above any other small systems journals. 
All the hardware reviews are concise and 
informative. Steve Ciarcia does an ex- 
cellent job of breaking hardware design 
down to a simple process for most hobby- 
ists. Sol Libes keeps the latest information 
on new products available for all readers. 

However, I find Mr. Pournelle's month- 
ly column neither useful nor coherent. All 
1 understand from his column is that he is 
always very busy and has many friends 
that allow him access to free hardware 
and software. In the Septebmer 1982 
BYTE, he explained that he belongs to a 
large number of clubs and organizations 
and doesn’t know how to do all the ac- 
tivities he does each month. 

That kind of text has no place in BYTE. 
As a reader, I am concerned with the 
topics covered in the column, not with 
what the author did while preparing it. 
When reading User’s Column I feel that I 
am reading a letter from a long lost friend 
who is trying to tell me everything that 
has happened during the last three years. 

User’s Column is both useful and neces- 
sary, but please keep it up to the fine stan- 
dards that BYTE is known for. In future 
issues, don’t allow Mr. Pournelle to ram- 
ble incoherently page after page. 


Ron Dyer 

40 Godstone Rd., Suite 305 
Willowdale, Ontario 

M2] 3C7 Canada 


I was appalled by Jerry Pournelle's re- 
cent defense of software hacking (see 
"Users Column: A BASIC and Pascal 
Benchmark, Elegance, Apologies, and 
FORTH,” October 1982 BYTE, page 254). 
I defy you to name any other engineering 
discipline in which disorganized, patch- 
as-you-go approaches are considered to 
be acceptable practice. 
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Tektronix 2213 


Yet performance Is written all over 
the front panels. There's the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 


The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
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delivery. Your direct order includes 
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For quantity purchases, please 
contact your local Tektronix sales 
representative. 


Order toll free: 
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Extension 45 
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Computer Innovations, Inc. 
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Telephone: (201) 580-0995 
C84 and CI-CB6 ага trademarks of Computer Innovations. Inc. : 
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Letters 


Clear thought solves problems. Code 
does not solve problems. Code imple- 
ments the solutions to problems. 

Computer languages form a class of 
tools to aid in clear thought. Other tools 
include formal mathematics, eloquent 
English, and analysis techniques specific 
to the problem area. 

Office buildings, bridges, dams, oil 
pipelines, rapid transit systems, some 
large ships, new forms of life created by 
means of recombinant DNA, movies, 
newspaper articles, and letters to the 
editor of BYTE, all are one-of-a-kind crea- 
tions. Their creators undoubtedly work 
under as much pressure as that experi- 
enced by computer programmers. Which 
of these creations would Mr. Pournelle 
like to see built by the same techniques he 
advocates for software? 


Daniel Ross 

Succinct Systems 

1346 River St. 

Santa Cruz, CA 95060 m 
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Data General Opens Customer 
Center In Dallas 


Data General recently opened a 
customer training center in Dallas, Texas. 
The center was established to provide 
local access to the firm's training services 
for end-users and OEMs (original equip- 
ment manufacturers) in the southwestern 
United States. The center has three class- 
rooms, administrative offices, and a 
systems training laboratory housing an 
Eclipse computer and linked Dasher ter- 
minals capable of accommodating 18 
users simultaneously. 

Through the center, nearby users will 
have access to hardware and software 
training at their sites, self-paced instruc- 
tional training, and other training alter- 
natives offered by the company. In addi- 
tion, free educational planning and con- 
sulting services and an ongoing schedule 
of lecture courses on Data General soft- 
ware, utilities, and programming lan- 
guages are provided by the center. 

Data General maintains training centers 
in Atlanta, Boston, Chicago, Los Angeles, 
Washington, D.C., six European coun- 
tries, and Australia-New Zealand. For 
more information on the newest training 
center, contact Customer Education, Data 
General Corp., 4350 Alpha Rd., Dallas, 
TX 75234, (214) 458-2945. 
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That's what our new Elite 
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to four times more storage than Apples. That's 
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. Rana's double sided heads give Apple 
ll superior disk performance power 
‘than second generation persona! com- 
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to give you a superior disk drive. 
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hard disk capacity, with all the advantages of a 
minifloppy system. The double sided head oper- 
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of our superior Elite Three. 
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our Elite Iwo. And twice as many diskettes. Leave it 
to Rana to produce the most cost efficient disk 
drive in the world. 
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Our double sided head may be an industry 
first for Apple computers, but nobody was surprised. 


® Apple is a registered trademark of Apple Computer, Inc. 
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The Lisa Computer System 


Apple designs a new kind of machine. 


Gregg Williams 
Senior Editor 


I had an interesting conversation with an engineer on a 
recent flight from San Francisco to New York. He knew 
only a little about microcomputers, but he was aware 
that their presence is slowly becoming more common in 
the workplace. "Sure, the industry is healthy, but it's still 
only reaching a few people," he said. "Most people won't 
use computers — they're afraid of them, they don't know 
what to use them for, or it's too much trouble to use 
them. Before computers become really profitable, they're 
going to have to be very easy to use. They have to be 
simpler. They've got to be useful in the office." 

He continued, "We've 
got to stop using paper— 
which means the computer 
has to do word processing, 
filing, electronic mail, 
everything —or itll be too 
much trouble having some 
things on the computer 
and others on paper. Then 
you've got to be able to 
talk to other computers — 
other computers like yours 
and some big corporate 
computer thats halfway 
across the country. Sure, 
it's a lot of stuff, but when 
you get all that together, 
then you'll see computers 
really take off." 

What could I say? Not 
very much, for two 
reasons. First, he was 
absolutely right — we need all that and more before 
computers become as commonplace as color TVs and 
electric typewriters. Second, I had agreed not to talk 
about a computer І had just seen that meets many of his 
points: Apple Computer's highly secret Lisa computer 
(see photo 1). | | 


«===» Circle 458 on inquiry card. 


Photo 1: The Lisa computer system. ' 


The Lisa at Work 

Before we take a detailed look at what the Lisa is and 
how it came about, let's look at an example of what it can 
do. Suppose I'm writing a report for my boss апа I want 
to prepare a chart to illustrate a certain point. With a few 
movements of the mouse (more on this pointing device 
later), I “tear off” a sheet of Lisa Graph "paper" (thus 
activating a program called Lisa Calc and displaying an 
empty grid on the screen) and give it the heading "Annual 
Sales." І then type my numbers into the grid, name the 
graph and the x and y axes, and request a bar graph. 
Voilà: | get the bar graph 
(superimposed on top of 
the data) shown in photo 
2a. At this point, I can 
| simply print the graph or 
save it for inclusion with 
my report, but I'm not sat- 
isied with the way it 
looks. I then use the mouse 
to "cut" the graph from the 
Lisa Graph paper and put 
| it in a temporary storage 

place called the clipboard. 
I can then “throw away" 
the Lisa Graph "paper" I 
was using. 

My next step is to "tear 
off' a sheet of Lisa Calc 
“paper” and paste my 
"Annual Sales" bar chart 
from the clipboard onto it. 
Photo 2b shows the result. 
I want to make the bars darker, so I use the mouse to 
move the cursor (the arrow pointing diagonally up in 
photo 2b) onto the rectangle and tell the computer that I 
want to work on that bar by clicking the button on top of 
the mouse twice. (I could almost as easily have selected 
all four bars, but 111 just do one here.) As a result, the bar 
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Photos 2a-j: Creating a chart using the Lisa Graph and Lisa 
Draw programs. See the text for details of how the image is 
generated and changed. 


- is selected, as shown in photo 2c. (In the Lisa system, you 
Gross Seles a | first select what you want to work on, then you select the 

Za action you want performed.) The small black squares 
that appear on the edge of the object are called handles; 
not only do they show which object has been selected, 
they also serve as "handles" by which the cursor can move 
or alter a shape. 

Now that the bar is selected, I move the cursor to one 
of the menu titles at the top of the screen (also shown in 
photo 2c). I see the menu of possible actions by pointing 
the cursor at the menu title and holding down the mouse 
button (photo 2d). Here, the menu is a grid of 36 varieties 
of shading that can be used to fill the selected area. When 
I move the cursor to the desired shade box and let up on 
the mouse button, the pop-up menu, as it is called, 
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disappears and the shading fills the box (photo 2e). 

It is equally simple to change the size, type style, and 
position of the title “Gross Sales.” By holding down the 
mouse button when the cursor points just to the left of the 
first letter and letting it up when the cursor points just past 
the last letter, I can select an area of text that the Lisa then 
puts in reverse video (photo 2f). When I select an option 
from the “Type Style’ menu (photo 2g), the text is 
redisplayed in its new size and style (photo 2h). I then 
modify the title to an italic font in a similar way (photo 2i). 
Finally, I pick up the title with the cursor, “drag” it toa new 
location, and leave it there (photo 2j). Many other 
alterations are possible. When I'm satisfied with the graph, 
I can print it, save it, or do both. 

This example conveys only a fraction of the speed and 
the ease of use associated with the Lisa computer and the 
programs that go with it. Now that we've seen the system 
at work, let's take a look at what makes it so different. 
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The Evolution of Software 

It is instructive to see to what degree software is a part of 
Apple products. The basic Apple II, released in 1977, comes 
with about 16K bytes of object code. The Apple III, released 
in 1980, has about 200K bytes of code. The Lisa has more 
than 2 megabytes (2048K bytes) of code, a staggering figure 
that hints at the tremendous effort that goes into implement- 
ing a good piece of software. 

The history of microcomputing has been exciting so far 
because it has enabled individuals working in their spare time 
to make significant contributions to the state of the art. But 
that has changed: now most state-of -the-art software is the 
province of teams of programmers hired by companies, as 
opposed to individual programmers working for themselves. 
As programs grow more sophisticated (requiring teams of 
programmers) and have to be more carefully planned to meet 
users needs (requiring experts in given fields to be added to 
the team of designers), the implementation of programs is 
becoming a team effort. The days of the successful entre- 
preneur/programmer are probably gone. 


: Foundations of the Lisa Design 

The design effort that resulted in the Lisa computer is 
remarkably innovative because the designers did what 
designers should do—define the product's prospective 
customers, determine their needs, and then design a prod- 
uct to meet those needs. Apple was also willing to give its 
designers enough time and money (with no marketing 
restrictions attached) to first design and then create a 
computer that redefines the expression "state of the art." 
Granted, the Lisa's designers drew heavily on previous 
work done at Xerox PARC (Palo Alto Research Center), 
but they refined several borrowed elements and com- 
bined them with numerous innovations. (For further 
information on the design process, see "An Interview 
with Wayne Rosing, Bruce Daniels, and Larry Tesler" on 
page 90.) 

Apple started this project with the intention of creating 
not only a product but the foundation for a whole new 
computer technology, one that would create computers 
literally anybody can use. The company's first task was 
to devise a new user interface—that is, a new and better 
way for humans to interact with the computer. The result 
was an internal (to Apple Computer Inc.) "User Interface 
Standards" document that describes how a user interacts 
with the Lisa system. 

Although theLisa design has several important elements, 
four stand out: the machine's graphics-mouse orientation, 
the "desktop" and "data-as-concrete-object" metaphors, 
and the integrated design of the hardware and software. 
Let's look at each of these in turn. 

The graphics-mouse orientation: The traditional text 
display and keyboard input device make for a computer 
that is—let's face it—not too easy to use. Apple decided 
that the graphics resolution of the machine had to be high 
enough to use pictures (often called icons by Apple) in 
place of text. (For example, see the icons on the right- 
hand side of photo 2a.) Pictures are more easily recog- 
nized and understood than text. Because of this, you can 
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Photo 3: The "mouse" pointing device is about the size of a 
package of cigarettes and has one button on top. 


probably figure out that the garbage-can icon in photo 2a 
is used to throw something away. 

Apple also knew that it needed a new, easier-to-use 
input device to move the frequently used arrow-shaped 
cursor. The designers passed over such devices as light 
pens and touch-sensitive video panels in favor of the 
mouse, a pointing device used in several Xerox PARC 
machines. The mouse, which is about the size of a pack of 
cigarettes, has a small bearing on the bottom and one or 
more buttons on the top (see photo 3). When you hold it 
in your hand and slide it across a flat surface, the mouse 
sends signals to the computer, which guide the video 
cursor in the direction that you've moved the mouse. The 
mouse Apple designed has only one button; Apple broke 
with the conventional wisdom of two- and three-button 
mice after user tests indicated that people aren't always 
sure which button to push on a multiple-button mouse. 

With graphics of sufficient quality and a mouse, the Lisa 
lets you get what you want by pointing at it. Because the 
video cursor moves in direct response to the way the hand 
moves the mouse, you feel as if you're actually pointing at 
something on the screen. This has the positive 
psychological effect of making you feel in control. 

The“desktop” metaphor: When you turn on the Lisa sys- 
tem, the screen is empty except for the presence of several 
icons. The Lisa computer depends on the metaphor that 
the video display is a desktop, while the icons are objects 
on the desktop. Each peripheral connected to the Lisa 
(floppy and hard disks, printers, and other peripherals 
connected by interface cards) is represented on the desktop 
by either an icon (if it is not in use) or a rectangular area 
called a window (if it is available for use). The Lisa 
computer normally replaces the conventional file directory 
with a collection of objects displayed in the window of the 
associated mass-storage device. Each file is represented by 
an object of some sort—usually a report, a tool, or a 
document—and objects can be grouped together in 
folders, which are also treated as objects. (Actually, the 
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computer can give you a conventional directory on 
request, but only traditional computer users will ask for 
this option.) 

An example of the Lisa file system will illustrate how 
useful this metaphor is. From a cleaned-up desktop with 
nothing but icons on the right of the screen, I use the 
mouse to point to the Profile (hard disk) icon and click the 
mouse button twice; this has the effect of “opening” the 
Profile and displaying its contents. The Profile icon 
changes to a white silhouette and its original black-on- 
white shape expands to a window named “Profile.” ( Photo 
4a was taken after three items—shown as black icons— 
had been selected for manipulation. When the Profile icon 
is first opened, all of the icons inside it are white—that is, 
unselected. ) 

To view and then work with the contents of the Tools 
folder, I put the cursor on the folder and click the mouse 
button twice. The icon expands, leaving a gray silhouette 
and a window named "Tools," as shown in photo 4b. The 
window is just that—a window into whatever the Tools 
folder contains. The symbols on the margin of each 
window are points from which the cursor can direct 
several operations on the window. For example, when 
the cursor points to the small folder icon in the upper left- 
hand corner of the Tools window and the mouse button 
is clicked twice, the folder "closes" and the video display 
reverts to the image it had before the folder was opened. 

If the Tools folder contains more than the window can 
show, you can do one of two things to see the additional 
contents. First, you can scroll the window either 
horizontally or vertically. Second, you can put the cursor 
on the expand/contract icon (in the lower right-hand 
corner of the window), hold down the mouse button, and 
move the cursor. An outline of the window follows the 
cursor (photo 4c); when the mouse button is released, the 
window grows to its new size (photo 4d). 

Once you've been shown the mechanics of manipulating 
objects and windows, you have a working knowledge of 
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Photo 4a-d: File management on the Lisa system. Files, collec- 
tions of files, and peripherals appear as pictures or icons (4a). 
When you open the Tools icon, its contents appear in a separate 
window (4b), The user can dynamically manipulate the window 
in several ways; in photo 4b-d, the window is enlarged. 
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Photo 5a-d: Additional pop-up menus for the Lisa Draw program. 


several essential operations of the Lisa file system (called 
the “Desktop Manager”). The desktop metaphor does two 
things for you. It helps you to remember certain 
operations because they make sense in the context of the 
object-related icons. Second, it draws on your general 
knowledge of office supplies and how they are used. These 
elements help Apple achieve its objective of creating a 
system that people can learn to use some aspect of in under 
30 minutes. 

The “data-as-concrete-object” metaphor: More than 
anything else, this metaphor is the foundation of the Lisa 
computer design and its probable success. As you can see 
from the example above, the Lisa file system makes you 
feel as if you are actually moving and changing objects, 
not merely manipulating abstract data. The Lisa 
Graph/Lisa Draw example shown in photos 2a through 2j 
creates the same illusion, as do all the other Lisa 
application programs. 
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The “data-as-concrete-object” metaphor depends on a 
condition most computer programs don't fulfill: that 
intuitively reasonable operations can be performed on 
objects at any time. Most computer programs have modes 
that restrict your activities at any given time; for example, 
many word-processing programs don't let you do numeric 
calculations and then incorporate them into the document 
youre writing. With the Lisa application programs, 
however, you can switch your attention from a sheet of 
Lisa Write “paper” to a sheet of Lisa Calc “paper” and back 
with no problem, just as you could if they were two sheets 
of paper on your desk. 

Because you deal with recognizable objects such as 
folders and reports, you feel secure in the knowledge that 
your data will not disappear. “After all," it seems to be 
telling you, “computer files can mysteriously disappear, 
but folders, reports, and tools do not. If a file disappears, 
there's a logical explanation — either you threw it away or 
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you filed it elsewhere. In 
either case, the situation is 
still under your control.” In 
other words, the "data-as- 
concrete-object" metaphor 
demystifies the computer 
by transforming data into 
physical objects that behave 
in a predictable and reason- 
able way. 

Integrated design: Not 
only is the Lisa computer 
the result of an integrated 
design, it is also the result of 
an iterated one. The Lisa 
hardware and software were 
designed only after Apple 
had identified the needs of 
its target users. Once a 
given version of the system 
was implemented, it was 
tested by the kind of people who would eventually be 
using it. The test findings dictated hardware and software 
changes, and Apple went through the design/test/revise 
cycle several times until everybody was satisfied with the 
result. This ensures that the Lisa does not fall prey to a 
problem common to microcomputers: being technologi- 
cally sophisticated, but still hard or inconvenient to use. 

During the iterations of the design process, the Apple 
design team looked for opportunities to have separate 
Lisa programs do their tasks in the same way. It then 
incorporated these common 
operating procedures into 
the Apple user-interface 
standard and tried to apply 
them to other Lisa pro- 
grams. The result is a large 
amount of common be- 
havior and structure among 
all the Lisa programs. For example, you enlarge or move 
a window the same way whether it is a Lisa Calc window 
or a Lisa Draw window. You also open, close, copy, and 
rename objects the same way throughout the system. 

According to Apple, this attempt at standardization 
has two advantages. First, it shortens the time an average 
person takes to become comfortable with a system from a 
range of 20 to 40 hours (Apple's estimate, based on tests it 
conducted) to several hours. Second, it lets you apply 
what you learn in one program to all other programs. 
This commonality among Lisa programs is largely 
responsible for the ease with which beginners learn how 
to do something useful on the Lisa computer; it usually 
takes less than half an hour, even for people who have 
never sat in front of a computer before. 
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The Lisa Application Programs 

The Lisa system will be offered with six application 
programs. Both new packages and improved versions of 
the first six programs will be offered at a later date, and in 
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Photo 6: A document being prepared using Lisa Write. 


The “Undo Last Change" command 
allows you to undo 
the effects of the last 
command you issued. 


time third-party software 
developers working with 
cooperation from Apple 
will create additional 
programs. At this writing, 
no price had been set for the 
-programs, but Apple 
expects them to cost be- 
tween $300 and $500 each, 
a justifiable price for 
programs of this caliber. 

I don't have room here to 
describe all the features of 
each program. Instead, I 
will comment briefly on 
each one and say. that, in 
general, all of them have 
more options and features 
than most people will use. 
(See photos in which pop- 
up menus are visible for an 
idea of some of the commands available.) One in 
particular deserves mention: the "Undo Last Change" 
command, which is available in every program. This 
wonderful command lets you undo the effects of the last 
one you issued. It's a tremendous security blanket that 
enables you to experiment and work without worrying 
about making an irrevocable mistake. 

Here are the six application programs (a telecom- 
munications program, Lisa Terminal, is covered in the 
section on "Communications and Databases." ): 

Lisa Draw is easily the 
showpiece of the Lisa 
system. The example in 
photos 2b through 2j shows 
only a small part of what it 
can do. See photos 2d, 2g, 
and 5a through 5d for some 
of the pop-up menus. Lisa 
Draw enables you to draw lines, boxes, circles and 
ellipses, arcs, and polygons—all with the mouse. You can 
add text at any place in any of 11 typeface/size 
combinations. In addition, you can modify any typeface 
with any combination of underline, bold, italic, hollow, 
and shadow styles for a combination of 11 X 25 or 352 
distinct kinds of type. Lisa Draw has grids and rulers that 
can be displayed to help make drawings neat. Shapes can 
be selected and centered by a given horizontal or vertical 
edge. You also put Lisa Draw in an "auto-grid" mode that 
causes lines and shapes to align themselves with the grid 
you have chosen. Drawings can cover as many as 25 
pages; Lisa Draw prints them out a page at a time and 
you join the edges together to make a larger drawing—a 
convenient feature if your drawing can't fit on one page. 
This program is a joy to use. 

Lisa Write is the best "what-you-see-is-what-you-get" 
word processor I've seen. Between the keyboard and the 
mouse, you can add, change, delete, and move text, 
change its appearance, reformat it, and do just about 
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Photo 7a-c The Lisa Project Manager program. Photo 7a 
shows a simple PERT chart with tasks on the critical path being 
heavily outlined; 7b shows a Gantt chart, which shows person- 
nel utilization; 7c shows the kind of typical error message used 
throughout the Lisa system. 
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anything you'd want to in a word processor. Of course, 
you can see each page exactly as it will appear on paper 
(see photo 6). My only criticism of the program is that the 
version I saw paused a second or so between when I typed 
a phrase and when it appeared on the screen. The delay is 
due to the large amount of processing the machine has to 
do before it can display the new text (and perhaps scroll 
other text down), but the designers are aware of the 
problem and are working on minimizing the time delay in 
the final version. 

Lisa Project is used to keep track of projects and 
personnel, and it does so using PERT (Program Evalua- 
tion and Review Technique), Gantt, and task charts. 
Using the mouse and the keyboard, you can add, delete, 
move, change, and label activity boxes. Each box con- 
tains the activity name and its personnel and time 
requirements. The Lisa Project program displays the 
PERT chart (see photo 7a), drawing a heavy outline 
around the activity boxes on the critical path (a path of 
activities for which delays will lengthen the duration of 
the project). The program can also optionally use such in- 
formation as worker vacation times and the length of the 
work week to influence the final chart. You can also have 
the program show the early-start, early-finish, late-start, 
and late-finish dates associated with the PERT method. 
The Gantt chart (photo 7b) shows resource utilization 
over time, including unutilized resources (shown in 
gray). The task chart (not shown) displays tasks by their 
early-start date. 

Like the rest of the Lisa system, Lisa Project gives you 
incredibly clear error messages. For example, when you 
try to take the "end" circle off the screen, you get the 
error shown in photo 7c, which must be answered before 
you can continue. 

Lisa Calc is as sophisticated a spreadsheet program as 
any other on the market. In this instance, I don't think the 
mouse improves on cursor keys because one hand has to 
alternate between the mouse (to move the spreadsheet cur- 
sor) and the keyboard (to enter data into the spreadsheet 
cells). In any case, most people who want a Lisa computer 
are interested in the kind of structured numeric recalculation 
that spreadsheets are good at, and Lisa Calc certainly fills 
this need. Of course, data can be traded between Lisa Calc 
and other Lisa programs without restriction, which means, 
for example, that you can "paste" a section of spreadsheet 
data into a document being prepared by Lisa Write. Photos 
8a and 8b show the process of displaying the formula of 
each cell along with its value. 

Lisa List, a single-user database that permits records of 
up to 100 fields totaling 1000 bytes, probably illustrates 
best the "data-as-concrete-object" metaphor. When you 
add, change, or search for records, you work directly on 
the list visible in the window, not on an auxiliary display 
(like a data-entry screen) that limits you to working on the 
current record only. Record fields are defined as being one 
of eight data types (text, number, date, money, time, 
social-security number, phone number, or zip code), and 
Lisa List does automatic type-checking during data entry. 
Photo 9 shows an example of a Lisa List window. One 


slight problem is that the social-security number, phone 
number, and zip code fields have fixed formats —for 
example, zip codes are limited to five digits. You must 
revert to the general-purpose text format if you want to be 
able to convert to 9-digit zip codes or use foreign telephone 
numbers. 

Lisa List has many attractive features. Of course, you 
can display or print parts of the list in many ways; you can 
sort the list in several ways or select records according to 
given criteria. You can move the cursor with either the 
mouse or the arrow keys. The contents of fields are stored 
internally in a compact form to increase the overall storage 
capacity of the program. In addition, Lisa List has two 
very useful features that every database should have: the 
ability to add fields to or change field widths in an existing 
file and the ability to put any amount of information in a 
field regardless of its stated width (field width influences 
only how much data is visible). 

Lisa Graph is an application program that creates a 
bridge between the number-oriented Lisa Calc and the 
picture-oriented Lisa Draw. Lisa Graph takes a matrix of 
numbers (entered either by the user from Lisa Graph or 
transferred from another source) and creates virtually 
instantly a bar, line, mixed bar and line, scatter (x-y plot), 
or pie chart. Photo 2a shows a typical Lisa Graph window, 
and the sequence of photos 2a through 2j shows how Lisa 
Draw can customize a drawing from Lisa Graph. 


Reliability 

. Computers are worthless if nobody uses them, and the 
Lisa system has made great strides toward eliminating 
that possibility. Certainly, it has been designed to be easy 
to use. But the Lisa system will probably be used by com- 
puter novices because of its reliability, both in the 
physical and psychological sense. 

Physical reliability is the kind that makes an engineer 
feel secure. Apple 15, for instance, have a reputation for 
being very reliable, and I'm sure that the Lisa computer 
was engineered with even more care. (For example, the 
Lisa is constructed as a series of modules, any one of which 
you can pull out without tools. And despite its internal 
complexity, it was engineered to dissipate excess heat 
without a cooling fan — that's engineering!) 

I can't say how reliable the Lisa is overall because I don't 
have enough direct experience with it. But I do know that 
Apple has concentrated on improving the reliability of the 
source of a great many problems: the floppy disk. Despite 
the features of the Lisa disk drive that put it at the leading 
edge of disk technology (see the text box "The Lisa 
Hardware" for more details), Apple claims that the 
hardware (assisted by its sophisticated disk-accessing 
software) has an error rate so low that Apple couldn't 
quantify it during tests. Apple said, however, that the 
hardware makes less than one error in one trillion (1022) 
operations. 

Apple has also adopted a redundant data structure for 
information on the disk that lessens (or sometimes 
eliminates) the effect of losing a sector of information. 
This redundancy is on three levels — blocks, files, and 
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Photo 8a-b: The Lisa Calc program. Photo 8a shows a simple 
spreadsheet; 8b shows the same spreadsheet after the "Show For- 
mulas and Values" command is executed. 
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Photo 9: The Lisa List program, a single-user list-management 


program. 
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The Lisa Hardware 


Reporting on the technical specifications of a computer 
toward the end of an article is unusual for BYTE, but it empha- 
sizes that the why of Lisa is more important than the what. For 
part of the market, at least, the Lisa computer will change the 
emphasis of microcomputing from "How much RAM does it 
have?" to "What can it do for me?" For example, it is almost 
misleading to say that the Lisa comes with one megabyte of 
RAM, even though the fact itself is true. That doesn't mean that 
the Lisa is sixteen times better than machines that have 64K 
bytes of RAM. Nor does it necessarily mean that the Lisa can 
work on much larger data files than other computers; its ap- 
plication programs each take 200K to 300K bytes, which 
significantly reduces the memory available for data. It's more in- 
structive to say, for example, that the Lisa with one megabyte 
can hold a 100-row by 
50-column spreadsheet (as its 
advertisements state). With 
this in mind, let's take a look 
at the Lisa. 

"Lisa" stands for Local In- 
tegrated Software Archi- 
tecture, but it's really just 
an excuse to retain Apple's 
pet name for the project. 
The Lisa has a 68000 micro- 
processor, which is a true 
16-bit microcomputer that 
has a 16-bit data bus, a 
24-bit address bus (giving 
access to 16 megabytes of 
memory), and 32-bit-wide 
registers (all but the 16-bit status register). The 68000 in the 
Lisa runs at a frequency of 5 MHz. It can have up to 1 
megabyte of memory with parity and comes standard with 
one megabyte (1024K bytes). 

The video display is a 12-inch monochrome monitor 
(black and white, not tinted) with a resolution of 720 by 364 
pixels, The interlaced image is refreshed at 60 Hz, which 
eliminates the possibility of eyestrain from subliminal flicker- 
ing. The video display is completely generated by internal 
software, so the Lisa can use multiple character sizes and 
fonts without restriction. It also means that Apple is not 
restricted to any one style of video image; the designers can 
radically change the behavior of the system with a new 
release of software. 

The Apple 871 disk drives design (called “twiggy drives” 
inside the company) are significantly different from conven- 
tional floppy-disk drives, Each one uses a 6504 micropro- 
cessor as a "smart" interface between it and the Lisa. The 
drives use special high-density, double-sided floppy disks 
that have two oval cutouts in the jacket (see photo below). 
These are essential because the two disk heads, in addition to 
being on opposite sides of the flat magnetic media, are not 
pointed at each other with the magnetic media between 
them, as is the case in all other double-sided floppy-disk 
drives. Instead, a pad presses the rotating magnetic media to 
the disk head on the opposite side of the media as is conven- 
tionally done with single-headed floppy disks. 


The Lisa keyboard. 
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Each formatted disk holds 860K bytes of information at a 
density of 62.5 tracks per inch; together the two drives (stan- 
dard on the Lisa) hold 1.72 megabytes of data. Each drive 
also contains a mechanism that releases the disk for removal 
under program control, which prevents the user from remov- 
ing a floppy disk prematurely. As with other Apple prod- 
ucts, the floppy disksrotate only when the drives are reading 
or writing data, thus extending the lives of both the drives 
and the medium. 

Apple has done several things to achieve its unusually high 
data density. The designers used an encoding scheme that 
keeps a constant data density of 10,000 bits per linear inch; 
this allows the outer floppy-disk tracks, which have a larger 
circumference, to store more data than the tracks nearest the 
center of the disk. In addi- 
tion, the disk-access system 
software can move the disk 
heads in fractions of a track 
width to search for and find 
the middle of the track. 
That's an important feature 
when you're reading disks 
with small variations in 
track width. 

In addition, the Lisa 
comes with one Profile 
(Apple's 5%-inch Win- 
chester-type hard disk) to 
the Lisa through its parallel 
port. It adds 5 megabytes of 
magnetic storage to the 
Lisa system, and speeds up the overall operation of the 
system. Additional Profiles can be added via interface 
cards, 

The Lisa computer is never really turned off. It stores 
"system preferences" (things like speaker volume and video 
contrast) and system-configuration information inside the 
computer. Even when it is turned "off," it draws enough 
power to keep the clock/calendar and CMOS memory con- 
taining the above information working. When it's unplugged 
(for example, when it's being moved to another location), in- 
ternal batteries preserve the clock/calendar status and 
CMOS memory for up to 20 hours. 

The Lisa includes two programmable serial ports and one 
parallel port as well as three expansion-board slots, each of 
which connects directly to the system bus and has direct 
memory access (DMA) capabilities. Because none of these 
slots is filled in any "basic" configuration of the Lisa, they are 
available for future expansion (unlike the IBM Personal 
Computer's five slots, most or all of which are used for 
much-needed video-display and memory cards). Other fea- 
tures include a built-in speaker and a real-time clock (which 
can be programmed to execute tasks or turn the computer 
itself on or off at a given time), a microprocessor-controlled 
detachable Selectric-style keyboard, and a mouse. 

I must thank Apple for including something l've wanted to 
see for a long time: unique serial numbers encoded into 
memor y. The Lisa has two of these: an actual serial number 
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| TUE Lisa dopage drive, along with the special floppy 
| disks it uses. 


P a 2 number meant to be used as a “mail address” 
unique rh fication numbers will help to prevent the for 
Е tunate but very real problems of software piracy and the ex- 
. istence of copy-protected disks that won't work for even 
their legal user. Software can be "mated" to the serial number 
of a given machine so that it 
: can be backed up endlessly 
but will not run on another 
Lisa computer. True, a per- 
sistent few will outwit even 
this scheme, but it will prac- 
tically eliminate a manufac- 
turer's sales losses from 
. copied software. 
An interesting aspect of 
_ the Lisa is that it abandons hardware graphics chips like the 
NEC 7220 for system software that requires the 68000 micro- 
|. processor to generate and maintain the video image. At first, 
` I questioned the wisdom of this decision because it makes the 
68000 assume a heavy computational burden that could be 
transferred from software to hardware. But according to the 
designers, the use of a dedicated hardware graphics chip 
would itself limit and slow down the system (for a discussion 
of this, see the interview on page 90). In particular, the 
68000 clock was set at 5 MHz instead of the usual 8 MHz to 
` give the hardware just enough time to access the 32K bytes of 
screen memory during the machine cycles in which the 68000 
is not using the address lines. This gives the Lisa access to the 
. video memory that is transparent to the 68000 (hardware 
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disks — and a given level in error is correctable by data in 
the next lower level. On the block level, each 512-byte 
block of data has a 24-byte area of hint bytes. These 
identify the file to which the block belongs and its block 
number within the file On the file level, each file 
contains a header that duplicates information in the disk 
catalog. On the disk level, each floppy disk keeps a file of 
information about the status of each file on the disk. The 
Lisa system software automatically tries to reconstruct 


Ease of use is the first thing that 
a novice Lisa user experiences. 


A reproduction (at 80 percent) of printing from the Apple 
Dot Matrix Printer. 
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Inside the Lisa computer. Note the three connectors for ex- 
pansion boards. 


graphics chips severely limit access to the video memory) and 
results in a static-free image. (Much of the static or “hashing” 
in graphic video images results from the system accessing the 
video memory while the circuitry is using it to generate the 
video image.) 

Apple will also be offering the Apple Dot Matrix Printer 
and the Apple Letter 
Quality Printer. Apple's 
engineers tested many exist- 
ing printers, chose two 
(from C. Itoh and Qume, 
respectively) that best met 
their needs, then had the 
companies produce modi- 
fied versions with Apple- 
specified hardware and soft- 
ware changes. Apple needed such exacting print quality 
because the Lisa software is very demanding of both printers. 
For example, both printers will reproduce almost exactly 
both the text and graphics that can be displayed on the Lisa 
screen. In addition, Apple has created special print wheels 
for its Letter Quality Printer so that you can print normal, 
italic, underlined, and bold characters without changing 
print wheels (quite a nice move—who's going to change print 
wheels several times a page just to get true italics?). The 
amazing thing about the Apple Dot Matrix Printer is that 
Apple plans to sell it for around $700 (the Letter Quality 
Printer will sell for about $2100). Unfortunately for Apple II 
and Ш owners, these printers’ tricks are done entirely in soft- 
ware on the Lisa and won't transfer to other Apple computers. 


information that is lost, so it recovers from errors that 
would halt other computers. 

Psychological reliability is the kind that makes an office 
worker secure. The Lisa floppy-disk drive is unique in this 
respect. On the Lisa computer, you can't yank your floppy 
disk out any time you want to (if you could, you might, 
for example, remove the disk before files on it are 
updated). Instead, you press the Disk Request button 
beside the disk-drive slot. The software in the Lisa com- 
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MuSyYSs Slave! 
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memory parity checking, and many other fea- 


tures. There isn't a more cost-effective way to 
add complete, hardware-isolated network slaves 
to your system. And TurboDOS makes it even 
better. It’s faster than CP/M® * for systems func- 
tiorts, supports larger files (134 MB) and disks 
(1048 MB), and unlike СР/МЕТ“ it's compatible 
with nearly all 2.2 applications software. Many 
features which are optional, extra-cost, or not 
available at all in CP/M are standard with 
TurboDOS. Call today for all the details. 
Generous dealer/OEM discounts available. 


"TurboDOS is a trademark of Software 2000, inc.: CP/M and CP/NET are 
trademarks of Digital Research, Inc.; NET/82 is a trademark of MuSYS Corp. 


vus 


CORP 
Specialists in Multi-user Microsystems 


1752 B Langley 
Irvine, CA 92714 
(714) 662-7387 
TWX: 910-595-1967 
CABLE: MUSYSIRIN 


February 1983 © BYTE Publications Inc 


Circle 292 on inquiry card. 


puter checks your work space, closes any files belonging to 
that disk (thus updating the file), then ejects the floppy 
disk so you can remove it. 

A similar thing happens when you turn the Lisa "off" 
(actually, it's never completely off; it just goes into а low- 
power mode). In any case, when you hit the Off button, 
system software automatically closes all open files, thus 
transferring the information in them to their respective 
floppy disks, and releases the disks from the Lisa disk 
drives. In addition, the software records the status of the 
“desktop” so that, when the computer is reactivated, Lisa 
automatically returns it to the appearance and state it was 
in when the Lisa was turned “off.” Although those who 
have worked with computers before will find these 
features hard to get used to, most newcomers will be 
reassured by them. 

The design of the Lisa application programs (which are 
the only things most Lisa users will see) is another example 
of psychological reliability. Many people have vague fears 
of computer programs because they think they'll do 
something wrong and cause a catastrophe that will make 
them look foolish. This won't happen with the Lisa system 
for two reasons. First, the Lisa software is designed to be 
very understandable. The metaphors make people com- 
fortable with the manipulation of data, error messages are 
both clear and complete and tell you what alternatives you 
have, and, in general, the programs let you know where 
you stand and the consequences of a given action. Second, 
the Lisa computer has the "Undo Last Change" command 
mentioned earlier. With this command, even the most 
uncertain users will not hesitate to act in a way they think 
is appropriate. The way Lisa programs work, the user 
probably is right, and if he isn't, he knows he can undo 
whatever happens. People who won't trust most computer 
programs will trust Lisa programs. 


Communications and Databases 

As the engineer I talked to pointed out, no computer is 
going to be the most important piece of equipment in an 
office unless it can easily interact with other computers. 
This need has been integrated into the design of the Lisa 
system in several ways. 

First, a communications program called Lisa Terminal 
allows the Lisa computer to emulate several popular 
terminals (Digital Equipment Corporation's VT52 and 
VT100 terminals and Teletype Corporation's ASR-33). 
The Lisa Terminal program includes all the options that a 
given terminal allows, even down to simulated status 
lights. A future Apple terminal program will enable the 
Lisa to emulate the IBM 3270 family of terminals. 

Second, Lisa computers can be connected together via a 
new local network called Apple Net, which Apple hopes to 
promote as an industry standard because it feels that other 
networks have major cost or performance problems. Ac- 
cording to Apple, Apple Net meets four criteria that it 
thinks are important: it can be easily installed by the user, 
it is highly reliable, it is easily extendable to include more 
nodes or to interface with other networks (like Ethernet 
and other Apple Net networks), and it has a low per-node 
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(under $500) cost. A-Net has a bandwidth of 1 megabit per 
second, can have up to 128 nodes, uses a shielded two- 
conductor wire for interconnecting nodes, and can have a 
maximum node-to-node distance of 2200 feet. Apple Net 
uses the same method as Ethernet to avoid message colli- 
sions (CSMA/CD—carrier-sense, multiple access with col- 
lision detection) and is compatible with the Ethernet on the 
top five of the seven levels of communication protocol. For 
those who want it, though, Apple will also make Ethernet 
interfaces available at a cost of about $1500 per node. 

Third, Apple has distant plans to make it possible for 
Lisa computers to talk to non-Lisa computers and to 
shared or remote databases, Although the people at Apple 
did not discuss specific products, they told me enough to 
assure me that they are planning extensions in this 
direction that will make it even more useful. 

When these items are available for the Lisa, Apple will 
have overcome a very big problem: really integrating the 
computer into the full office environment. That usually 
includes both local and remote computers. Whatever the 
needs of a given office, the above products ensure that the 
Lisa computer will be as useful as any other "office 
automation" product available from other companies. 


Service 

The people I talked to at Apple made it clear that, with 
regard to Lisa, they were going to offer better service op- 
tions than any other computer company, including IBM, 


DEC (Digital Equipment Corporation), and Wang. A 
diagnostic program called Lisa Test (supplied with the 
Lisa) enable it to isolate the computer failure to a single 
board or component; in the case of severe problems 
(when the disk drives aren't working, for example), a 
built-in test program that runs whenever the Lisa is 
turned on will diagnose and report on the problem. As I 
mentioned before, the Lisa is designed so that you can 
take it apart without tools (a detailed manual explains 
how). 

Apple offers several service options. If you have on- 
site service (available through a joint agreement with 
RCA), you simply call Apple and let a service person fix 
the problem. For large-quantity customers, Apple can 
provide training to teach employees how to do in-house 
repairs. For individuals, Apple Care Carry-In Service is 
available. 

In addition, Apple is planning what it calls Direct 
Phone Support. For a yearly fee, the user will have access 
to a toll-free number that is answered by a highly trained 
support person. Apple has high standards for this service, 
and I'm sure that, once the service has started and is 
running smoothly, Apple will deliver what it promises. 
The company expects its representatives to answer 90 
percent of the calls received; people whose problems 
cannot be answered immediately will be called back 
when the answer is found. If equipment needs to be 
repaired, the Direct Phone Support person will call the 
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users or large data files. And, since these systems are the most 
expandable microcomputers available, they are an excellent choice 
for any application where future growth in computational 
requirements is likely. 
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From BASF comes a totally new 
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appropriate repair people and dispatch working modules, 
so that one call will usually solve the problem. Different 
support-option plans available will range from 9 a.m. to 
5 p.m. weekday service to 24-hour-a-day, 7-day-a-week 
call-in support. Apple also plans to provide software 
revisions and support through this option, although 
details had not been decided on at this writing. 


Documentation and Training 

I have seen only drafts of miscellaneous pieces of Lisa 
documentation, but they indicate that the final documen- 
tation will be superb. Apple plans to provide the Lisa 
Guide, an interactive teaching program about the Lisa 
system, and reference books for each application 
package; each reference book will begin with a short 
tutorial section that will get users doing useful tasks in 
under half an hour. Other documentation may be in- 
cluded, but the information was not available at the time 
we went to press. 

Even though the Lisa is meant to be a very easy prod- 
uct to use, Apple will provide training to make sure that 
people learn how to use it. As one Apple spokesperson 
put it, “Training is part of the Lisa product.” Apple will 
offer extensive training to all Apple dealers and to 
selected groups from companies that make large-volume 
Lisa purchases. Apple will also make training kits avail- 
able to multiple-unit purchasers to help them train their 
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employees. Individual Apple dealers may offer additional 
special training. 


Future Plans | 

In the microcomputer industry, products are generally 
announced early (sometimes before they are designed) and 
released in preliminary versions before all the features 
have been integrated into them. Apple is to becommended 
for resisting this practice. In fact, the company seems to 
have released a more complete first version of the Lisa than 
most companies do with their products; the first Lisa sold 
will be a fine machine. 

However, the ambitious and talented people who de- 
signed and implemented the Lisa computer have already 
envisioned and planned for quite a bit more than they can 
implement by release date. I'm sure they have some ideas 
they don't want to publicize (and rightly so), but here are 
some things they were willing to talk about: 


°Ву 1984, Apple plans to replace its 512K-byte memory 
card (two of which can be fitted into the Lisa computer) 
with 1-megabyte cards, thus increasing the memory capa- 
city from 1 to 2 megabytes. 


As for languages, Apple plans to 
introduce version: of BASIC, Pascal, 
COBOL, and even the language/ 
operating system Smaiuitalk as soon 
as possible, and others will follow. 


* As soon as possible, Apple plans to introduce versions of 
BASIC, Pascal, and COBOL for the Lisa. The BASIC will 
be compatible with Digital Equipment: Corporation's 
BASIC Plus (unlike IBM Personal Computer BASIC, it 
will be able to use the extra memory above the first 64K 
bytes). The first releases of these languages will be "plain 
vanilla” versions that don't interact with the computer's 
special features (e.g., mouse control of the cursor, 
windows, the "desktop" metaphor), but later versions will 
probably integrate these languages into the Lisa system. 

eAnother language that will be available for the Lisa 
computer is Smalltalk. I was pleased to see Smalltalk 
working on a Lisa computer —a year and a half has passed 


| since our special Smalltalk issue in August 1981, and no 


commercially available computer to date has used it. 
Smalltalk on the Lisa computer will change that. It is a 
very "possessive" language that directly controls the 
machine it is implemented on, so it will probably never be 
witegrated into the Lisa environment — but then, it doesn't 
need to be. 

eSmalltalk is just one example of a language/operating 
system that can occupy the Lisa machine. The Lisa will 
also support Digital Research's CP/M family of operating 
systems and Microsoft's Xenix (a licensed version of Unix 
that includes business-related extensions). Outside 
developers will be encouraged to carry operating systems 
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alibrary designed to let you create bar graphs, pie 
charts, histograms, and scatter plots. Both of these 
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across—one such possibility is Softech Microsystems’ 
UCSD p-system. 

• Apple will be making enhancements to the existing Lisa 
application programs. On first release, the only limita- 
tion in sharing data among Lisa application programs is 
that you wont be able to "paste" graphic images into a 
Lisa Word text document (you can, however, add text to 
a Lisa Draw drawing). Bruce Daniels, one of the Lisa de- 
signers, told me that the design allows for adding graph- 
ics to a text document but that they simply can't imple- 
ment the feature in time for the first software release. It 
will be added by the next release. 

* Apple is very conscious of the fact that the success of the 
Lisa will be heavily influenced by the availability of good 
third-party software. To encourage such software, the 
company will make available a "programmer's toolkit" 
package of software and documentation sometime this 
year. This toolkit will give third-party programmers all 
the information they need to build on the considerable 
utility software (window-control, disk-accessing, 
intelligent graphic-redrawng, and memory-management 
routines, for example) already available in the Lisa 
operating system. (The operating system itself is about 
half a megabyte of code, though only 200K to 300K bytes 
of it are resident in memory at the same time.) In addi- 
tion, the toolkit will list the user-interface conventions 
that were used to create the existing six application pack- 
ages and will strongly suggest that third-party software 
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will be better received (by both Apple and the consumer) 
if it follows these conventions. The Apple-generated ap- 
plication programs are so wonderful that most program- 
mers will consider it an achievement to create similar 
software. 


Caveats 

I wrote this article after working with a Lisa computer 
for several hours and studying various Lisa documents. 
The application packages were completely functional, but 
I was told changes were still being made to them. The re- 
leased versions of software may be faster because debug- 
ging aids were probably slowing down the version I saw. 


Performance 

The Apple Lisa was faster than I remembered a similar 
machine being (an experimental Xerox machine running 
Smalltalk) and faster than I expected it to be. Granted, a 
68000 microprocessor is in the computer, but it was being 
asked to do a lot — including the manipulation of 32K bytes 
of video-display memory. Objectively, I must report some 
delays (30 seconds, maybe) when loading in files, but these 
were shorter than what I usually encounter using CP/M- 
based business programs. In any case, I didn't notice any 
delays while actually using a given program, which is 
where you spend most of your time, anyway. I expect that 
the Lisa computer you'll see in Apple showrooms will be 
slightly faster than the one I saw. 


Conclusions 

As you can tell, I am very impressed with the Lisa. I 
also admire Apple for deciding to make the system with- 
out being unduly influenced by cost or marketing con- 
straints. The Lisa couldn't have been developed without 
such a deep commitment, and no other company I can 
think of could afford such a project or would be inter- 
ested in doing it this way (the Lisa project reportedly cost 
over $50 million and used more than 200 person-years of 
effort!). In terms of the actual, as opposed to symbolic, 
effect it will have on both the microcomputer and the 
larger-computer market, the Lisa system is the most im- 
portant development in computers in the last five years, 
easily outplacing IBM's introduction of the Personal 
Computer in August, 1981. 

As this went to press, Apple announced that the Lisa 
will be sold in one configuration only: the computer with 
1 megabyte of RAM, two floppy-disk drives, the Profile 
hard disk, the six application programs (Lisa Draw, Lisa 
Write, Lisa Project, Lisa Calc, Lisa List, and Lisa Graph), 
and Lisa Test diagnostic program; the price of this 
package is $9995; it will be available in the U.S. this 
spring, and modified foreign-language versions will be 
available this summer. 

Fortunately for us, the history of computing does not 
stop with the Lisa. Technology, while expensive to create, 
is much cheaper to distribute. Apple knows this machine is 
expensive and is also not unaware that most people would 
be incredibly interested in a similar but less expensive 
machine. Well see what happens. E 
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taches to your CP/M® system. 6-month warran- 
ty. No effect on your present floppy disk system. 
Includes all cables and installation instructions. 


10 MEGABYTES... — 570 
20 MEGABYTES.. sss 3180.00 
ISOLATORS 

BON BO ЕНШ... а... 49.95 
150-2 6-SOCKET.. ..... sse... 48.05 
MICRO PRO 

APPLE CP/M* 

WOROSTAR*t sss 279.00 
SUPERSORT*1.. trenes FARO 
MAILMERGE*1 3n carmen AO 
QATAR s e e 207.00 


БЫДАН ыс. SAS 
CALCSTAR*T.. Lusso. 109.00 


MICROSOFT 

APPLE 

FORTRAN еее: T Py are 150.00 
BASIC COMPILER"... eerie nea... 296.00 
СОВО IA II. 00 
2-80 SOFTCARO.. асаа 5: 240,00 
RAMCARD... T E 19:00 
TYPING TUTOR... Оте. cR тея іе 
OLYMPIC DECATHLON.. ‚24,95 
TASC APPLESOFT COMPILER... 125.00 
АСЕЕВ REET 95.00 
MULTIPLAN NATIVE DR CP/M........... 209.00 


IBM SOFTWARE 


VOLKSWRITER V B c pd 
WRITE ON.. cow eere. doe Н! 
EASYWRITER T. 2o ome ERRNO TETYTA 247.00 
HOME ACCOUNTANT + canhar 105:00 
MISIGALGE/FZ5GK S eon у... 189.00 
SUPERCALC... — —— n LEO DU 
WORDBTAR E ыен, 91279 .00 
MAILMERGE....... ... M Суке ыле. secs di 4. Ug 
DUS LAA ео. 100100 
SPELEGIAD НЕЕ can arenss>-- uk? 4.00 
SURERSOR E oe кынан... 179.00 
AE BASE! l| Ж шыгы ....-...429100 
SPELLGUARD......................... eee. 030.00 
МЕШ Н МАЛ ЕЕ ДААА. ер 39,00 
Call for additional IBM software prices. 

APPLE SOFTWARE 

EXE ATE BIS. uc Rem 79.00 
MAGIC WORDS....... ; ..59.00 
MAGI GM AI LEBE 59.00 
DB MASTER... UII 168.00 
DB MASTER UTILITY PACK | OR ll. ..69.00 
DATA CAPTURE 4.0/80.................... ...59.95 
EESCGRADHESST E r X3 89.95 
PFS: (NEW) PERSONAL FILING SYSTEM.85.00 
ВЕЗИ BERÜRT- 72... маки ы ES 79.00 
Z-TERM* aqas oan "Wee A 
Z-TERM PRO*.. — 295 
BRUIDERPRESSPRÜUTL eeu esee 98.00 
EASY WRITER-PRO.......... 199.00 
EASY MAILER-PRO.. cotta HA OU 
A-STAT COMP. STATISTICS PKG.. ia soas 99.00 


BEAGLE BROTHERS UTILITY CITY........ 23.00 


APPLE MECHANIC «i. we vs ac nt. -. 23.00 
ТІР DESK#1 E ow os ОЮ 
SUPER TEXT 40/56/77....... reet 97.50 
UY Fes ee eer TG RT S RLST 99.95 
TRANSCEND І... «««........., 4na 115.00 
SUREENWRITER. 0. eere ее тоест 99.00 
ВТОМА ЧЫ... Ф®.... mu ree) 79100 
GENERAL МАНАШЙЕН.................... 179.00 


VISICORP 


ПЕЗЮБОРИРЕАМ UN [ore e dn 
VISIPLOT. ..... .. 158.00 
VISITREND/VISIPLOT.. 229.00 
VISIOEX 189.00 
VISITER eani ert 79.00 


TRS-80 SOFTWARE 


NEWOOS/80 2.0 MOD I.Il.. ...189100 
LAZY WRITER MOD 1,11........,_.........: 165.00 
PROSOFT NEWSCRIPT MOD |11! w/labels109.00 
SPECIAL DELIVERY MOD М 119.00 


(Limited Quantities) 


FRANKLIN ACE 
1595.00 


FRANKLIN ACE SYSTEM 
DISK DRIVE М// CONT... 


| ACE WRITER 
WORD PROCESSOR 


MICROBUFFER Il 32K... 


. 539.00 


129.00 
.299.00 


EPSON MX 80 
FT W GRAFTRAX 


NEC HI RES GREEN 285.00 
SCOTCH 3M DISKETTES. .44.50 
STORAGE BOX..... Vv TS 2.50 


$332 
Now $2392 


This system may be modified to your needs. Call for special price quote. 


(Ge p. 4 189.00 
WEST a 189.00 
CONTINENTAL SOFTWARE 
н o MU Rn 
КН PP E iac iK ......165.00 
Dp e ON E rc 
PROPERTY МбМТ.......................... 399.00 
THE HOME АССОИНТАМТ.................. 59.95 
FIRST CLASS MAIL... esce 55.00 
CP/M® SOFTWARE 


We carry CP/M® software in all popular disk 
formats. Call for availability and price. Most soft- 
ware also available on IBM. 


SUIS all SRR CREO 170.00 


HE WORE) PLUS... LAO 
ОБАВЕ І, assess e 42900 
OUICKCODE... iei 0057240. 00 
OUTIL... Lx NT. 
SUPER БАШ... 189.00 
SPELLGUARD... З ....230.00 
P& T СРАМ MOD 2 р 16 TRS- 80... 175,00 
COMMX TERMINAL PROG.................. 82.50 
PASCAL Z.., T» MOM к.т. +--+909.00 
PASCAL MT +. "e 439.00 
PASCAL/M.. К мес 295.00 
ACCOUNTING PLUS**— 

G/L.A/R,A/P.P/R,... suse 1799.00 
EUNDÜBEL S Sa ГОШО 
CONDOR I., TET... 849: DO 
BA МИ ogee eae — 62.00 
DIGITAL RESEARCH 
МАСС Le ac. аре о LER 88,00 
ЗЇП Е 68.00 
Ao жЕ roa 97.00 
dag. teme 20.00 
HU ep. tre 96.00 
SUPERSOFT 
ШАМС Еа 69.00 
DIAGNOSTIC 1l............ mee. 789000 
ВОМ PIE ER о иан». ERR UU 
ПЛДЩ a а-в PATET 59.00 
СТЕ OT 59.00 
КАТЕРОВ... ет 88.00 
CUM LRAN кутты ИТ 239.00 
ШЕЙ [НГ йрн ннан ны л сүтке 78.00 
MICROPRO 
ИОАПОЛА ee gan cccccetcecccecnaccanccnas 265.00 
SUPERSORT... terc. serpit elt 00 
МАҢ МЕВбЕ................. ..95.00 
OATASTAR а eei ca no .220.00 
SPELLSTAR, .......................- А 150.00 
CALGSTAR a a... 195.00 
MICROSOFT 
un(e BORE. eme 1249.00 
BASIC COMPILER.. Un M artis 299.00 
FORTRAN 80.... me 459.00 
COBOL 80... н а AA 00 
MACRO 80... "mw E LET: 
mu MATH/mu SIMP... Mute oer 200.00 
mou dU SP/mu STAR нне... 165.00 


X-TRA SPECIAL DELIVERY MOD (,HH.. ..199.00 
ТЕАСКСЕЅ5: МОП Lois em «oen rra rase 24,95 
OMNITERM SMART TERM.MOO FHL... 89.95 


LDOS 5.1 MOD Lll iss sse 119.00 
TRS-80 GAMES 

INVADERS FROM $РАСЕ.................. 17.95 
ШЫВА ue ce e ш 17.95 
MISRIVEN ATTACK Mes, е M 18.95 
STAR FIGHTER. e.e. Ea. 24.95 


Call tor more TRS-80 games. 


APPLE & ATARI GAMES 


Spinnaker in stock, cail for prices. 


BRODERBUND 

APPLEA DANGER qs. ce 23.61 
MIONIGHT МАб!С............................27.28 
WOP LETERE ere 27.20 
AUTOMATED SIMULATIONS 
INVASION ОВІОМ............................. 20.95 
STAR WARRIOR: ымын ДЕДА 
CRUSH,CRUMBLE AND CHOMP.. .. . .24.95 
TEMPLE OF ARSHA a <. HS 


HELLFIRE WARRIOR..........-...,.-........31.35 


RESCUE AT RIGEL....,.........4- 23.36 
ON-LINE SYSTEMS 

WIZARD AND PRINCESS............... .... 27.26 
SOFT PDRN ADVENTURE..................- 23.36 
MOSO = m "AW AG 
JAW BREAKER...,...... eene 23.36 
CROSSFIRE... Du E 
ULYSSES & GOLDEN FLEECE, Laon. 25.95 
ERDGGER- rerom ot 24.50 
INFOCOM 

AVAN OTE ea 
STARGROSS SS e E CURTIS 28,00 
DEADLINE............. И 35.00 
EDU-WARE 

COMPU-REAQ... puce Ip 
COMPU-MATH FRACTIONS. o ox... 34.95 
COMPU-MATH DECIMALS,................. 34.95 
MORE GREAT APPLE 
GAMES 

DARK CRYSTAL a ES 31.61 
TUBEWAY.. Meere 27.26 
ARCADE MACHINE.., ‚....32.95 
TUES. MORNING OUARTERBACK ......... 25.95 
THE SPACE У/ЇКЇМб$........................ 38.50 
COMPUTER QUARTERBACK... ........ 31.16 
SEA FOX... Pes MCN 24.00 
THE SHATTERED ALLIANCE. .............. 49,95 
"1118 4| 1: 9899.9. wl o ur 27.26 
ULTIMA......- "e m YO 31.16 
RASTER BLASTER... 5 sss 23.36 
FLIGHT SIMULATOR... s. ............26.61 
INTERNATIONAL GRANO PRIX 25.95 
SARGON i ....28.95 


PINBALL 508066. в. 24.50 
SPACEY KADETT Же ma ss 28.00 
SNACK ATTACK.. 23.36 
BUDGECO PINBALL CONST. SET 31.61 
THIEF..... сае 24 95 
MARS CARS.. 23.00 
KAMIKAZI 27 26 
THE WARP РАСТОВ.... 31.16 
COSMO MISSION , Eme 23.36 
WIZARDRY p mm 
SIRIUS SOFTWARE 

SPACE EGGS 23.36 
GORGON.. 31.16 
SNEAKERS... 23.36 
PHANTOMS FIVE.. =. 22.00 
BANDITS.. 25.00 
EDU-WARE 

PERCEPTION PKG.. 19.95 
COMPU-MATH: ARITHMETIC............... 39.95 


COMPU-SPELL (REO. DATA DISK) .. .... 24.95 
COMPU-SPELL DATA DISKS 4-8. ea...... 17.98 


ВЕМОЕ ИО емле TT 28.50 
ON-LINE SYSTEMS 

ULTIMA Hl. 42.00 
MISSILE DEFENSE —.. ..... = ce HORE 2[126 
PEST, PATROI 2 К иар 23.36 
TIME ZONE. ... .... ТЕЧЕ 
CRANSTON MANOR ... .......... 25.95 
CANNON BALL BLITZ.. 25.95 
MUSE SOFTWARE 

ROBOT WARS.. power ore 
THREE MILE ISLAND........ 31 61 
А.В.М.. ome 19.46 


In New York: 
(212) 509-1923 


In Los Angeles: 
(213) 706-0333 


In Dallas: 
(214) 744-4251 


By Modem: 
(213)883-8976 


= 
ALL 
| CoR WEEKLY SPECIALS. 


31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 


Circle 15 on inquiry card. 


We guarantee everything we sell for 30 days — nu returns after 30 days. Defective software will be replaced free. but all other software returns are subject to 15% restocking fee and must be accompanied by RMA slip. No 
returns on game software. unless defective. We accept VISA and MasterCard on all orders: COD orders. up to $300. Pr ES $3 tor all prepaid orders, actual shipping charges for non- prepaids; $3 lor COD orders 
under 25105. (56 for over) plus a $4 surcharge: add 15% for foreign. FPO and APO orders. Calif. add 6% sales tax, in L.A. County add 642%. Prices quoted are for stock on hand and are subject to change without notice. 


Ciarcia’s Circuit Cellar 


Build a Handheld LCD Terminal 


A single-line display is quite adequate 
for many troubleshooting and monitoring applications. 


The Circuit Cellar was a lonely 
place after the tumult of finishing up 
the complicated and seemingly end- 
less MPX-16 project, which had occu- 
pied almost my every waking mo- 
ment for months. I was dreading a 
call from my editor at BYTE, who 
was sure to ask what my next project 
would be. For once, I was stuck with- 
out an idea. 

As the wind whistled outside, I 
decided to check how hard it was 
blowing. I turned on the radio, ex- 
pecting to hear a synthesized com- 
puter voice describing the current 
weather conditions, but got only 
static. I groaned as I realized that 
something must be wrong with my 
automatic talking weather station. 

The talking weather station was 
my project exactly a year ago (see 
reference 1). It combined a single- 
board Zilog-Z8-based computer with 
various weather instruments and a 
speech synthesizer in a machine that 
could transmit weather information 
in the form of English speech using a 
low-power FM radio transmitter. It 
worked flawlessly through its first 
New England winter, chattering 
ceaselessly for many months. I've 
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used it to collect reams of data con- 
cerning average wind speeds and 
temperatures on my little hill here in 
the wilds of Connecticut. 

The computerized weather station 
is only about 50 feet from the Circuit 
Cellar, but it might as well have been 
10 miles. I didn't know if the problem 
was in the transmitter, the weather 
instruments, or the computer. To 


troubleshoot it, I had to drag about ` 


half of my test equipment out under 
the station's lofty perch, find plugs 
for everything, and balance a Tele- 
video 925 video terminal on the 
fender of my truck. 

But matters turned out to be not so 
bad as I had feared. Once the equip- 
ment was set up, I had little trouble; it 
took only a single line of output 
displayed on the terminal to diagnose 
the problem, which was easily 
remedied. And as I carried the equip- 
ment back to its home, I realized that 
I had an article idea. 


Analyzing the Problem 

Not all computer troubles are so 
simple that they can be diagnosed by 
one line of display, but many are. I 
had found it necessary to drag out an 
AC-powered 24-line by 80-column 
terminal to observe just the one line. 
But wouldn't it have been nice to 
have a portable one-line terminal for 
such simple situations? I could have 
saved the heavy stuff for applications 


requiring a more complex display. 

The Z8- (actually Z8671-) based 
brain of my weather station, if you 
will recall, is the Z8-BASIC Micro- 
computer (a device sometimes called 
the Z8-BASIC Computer/Controller 
or simply the Z8 board), presented in 
the July and August 1981 Circuit 
Cellar articles (see reference 3). Since 
that time, many of you have built Z8 
boards (mostly by using the kit 
available from The Micromint) and 
reported to me on how you are using 
them. The feedback I get is that many 
Z8-BASIC Microcomputers are being 
used in dedicated control or data- 
reduction applications in which a ter- 
minal is often not required, or if one 
is attached to the system, it only 
monitors the system's functions, per- 
haps displaying error codes or com- 
puted results. 


A Portable Terminal 

Why not small displays for small 
computers? For many years, ex- 
perimenters had only 6-digit LED 
(light-emitting diode) hexadecimal 
displays. Is there nothing between 
this and a full 24 by 80 terminal? 

This month I’d like to present a 
relatively simple project that might 
serve to fill the gap between little 
hexadecimal displays and full- 
function terminals. The Circuit Cellar 
Handheld LCD Terminal consists of a 
single-line 16-character liquid-crystal 
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Photo 1: The Circuit Cellar Handheld LCD Terminal installed on a Z8-BASIC 


Microcomputer system. 


display (LCD) with additional com- 
ponents added to form a full-duplex 
serially interfaced computer terminal 
suitable for attachment to any small 
control computer. The CY300 LCD- 
controller integrated circuit from 
Cybernetic Micro Systems encapsules 
the entire display circuitry in a single 
chip and requires only 15 mA (milli- 
amps) at 5 V (volts). Two additional 
chips are required to convert TTL 
(transistor-transistor logic) voltage 
levels to RS-232C voltage levels. 

The display can be configured for 
serial or parallel input, and by at- 
taching a parallel ASCII (American 
National Standard Code for Informa- 
tion Interchange) keyboard, you can 
configure a complete terminal for the 
Z8-BASIC Microcomputer (or some 
other small computer). The unit (ex- 
cluding the keyboard) measures 3% 
by 1% by 1% inches. 

I'd like to start by discussing the 
CY 300's general features, and then we 
can look at a description of a terminal 
built using the CY 300. 


Cybernetic Micro Systems CY300 
The CY300 Dot-Matrix LCD Con- 
troller is designed to provide an easy- 
to-use peripheral device that displays 
ASCII characters and allows cursor 
editing operations. The CY300 pro- 
vides several modes of operation to 
provide various levels of display 
capability. Its pinout specifications 
are shown in figure 1a on page 56. 

The CY300 is a TTL-compatible 
CMOS (complementary metal-oxide 
semiconductor) 40-pin device con- 
figured to control 16-character 
alphanumeric dot-matrix liquid- 
crystal displays that use the Toshiba 
T3891 LCD-driver chip, as shown in 
the block diagram of figure 1c on 
page 56. The CY300 accepts parallel 
and serial data inputs and can 
generate 64 different ASCII 
characters, as shown in figure 2 on 
page 57. 

A blinking-block cursor normally 
indicates the position in the display 
where a character will next appear, 
but the cursor can be moved to 


highlight a particular character. The 
CY300 displays the characters it 
receives, storing them in a bufferuntil 
it gets a Return character. It then out- 
puts the contents of the buffer on a 
serial channel. The CY300 is designed 
to drive a console display for small 
microcomputers, and as I have sug- 
gested, such a display can be used to 
replace a CRT (cathode-ray tube) ter- 
minal in many systems. 

The CY300 contains the circuitry to 
perform several different functions. 
Two types of input interfaces are 
offered. The first is a parallel input 
port. You can connect a keyboard to 
this, which will enable you to enter 
commands or messages to the display 
and make typing corrections before 
sending the text out to the host com- 
puter. In simple display-only applica- 
tions, the parallel input can be used to 
generate display messages. 

The second interface is a serial data 
link, consisting of two lines, a serial 
input and a serial output. Generally, 
the host computer would be con- 
nected to these lines, with the serial 
output used to send short strings of 
characters (entered from the parallel 
keyboard input) to the computer, and 
the serial input used to receive 
messages or responses from the com- 
puter. The serial interface operates at 
5-V logic levels only, so connection to 
an RS-232C port requires the use of 
external driver and receiver circuits to 
translate the voltage levels. 

The CY300 also contains an inter- 
nal 32-character line buffer for stor- 
ing the messages shown on the dis- 
play and control logic for generating 
the proper dot patterns for the dis- 
played characters. 


Parallel Input Operation 

The CY300 can display data from 
either its parallel or serial input. The 
general scheme for parallel interfac- 
ing of the CY300 is shown in figure 3. 

In parallel input, the circuitry send- 
ing the data simply places logic states 
representing the bits of an ASCII 
character on the 7 lines of the input 
bus, waits until the Ready line is high, 
and then lowers the WR (write) 
strobe line. As the WR strobe is held 
low, the Ready line goes low (indicat- 
ing a busy state) and then returns to 
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(la) PIN CONFIGURATION 


(1b) 


LOGIC DIAGRAM 


1 +5V 
2 SYNC PARALLEL 
CRYSTAL cS CY300 WRITE 
3 AIT 
RESET | 
; ^ s58Y7 DOT- ROW 
UNUSED [5 MATRIX LCD ADDRESS ROW DATA 
SÉRIAL IN CONSOLE FROM LCD READY L 
6 CONTROLLER 
GND 7 
neum us ROW SERIAL 
UNUSED [13 DATA OUT IN 
TO LCD ROW ADDRESS 
UNUSED FROM LCD 
CLOCK/15 
SERIAL 
ов SERIAL OUT OUT 
ROW/CHAR. 
DB, DATA RATE S NC неден 
Df 2 П READY TIMING AND ADDRESS 
DATA CONTROL FROM LCO 
DB з +5V ЩЕ 
OB, UNUSED : 
08% SYNC 
DBg CHARACTER 
ADDRESS DATA 
RESERVED FROM LCD BUS CURSOR WAIT 


GND 


(1c) 


— #۸ 
У ASCII DATA BUS у 


LCD 
CONSOLE 
CONTROLLER 


SERIAL OUT 


ROW DATA 


CHAR. ADDRESS 


ROW ADDRESS 


CONTROL 


E 


[m 


16- CHARACTER 5 BY 7 DOT-MATRIX 
LCD DISPLAY 


AND MODEL 1811 OR 
EPSON MODEL MA-BS955B 


Figure 1: Descriptive information on the Cybernetic Micro Systems CY 300 LCD Console Controller. Figure Іа shows the pinout 
specification of the CY 300, Ib is afunctional logic diagram of the CY300, and 1c shows a block diagram of a display system usingthe 


CY 300. 


the high state. When the Ready line is 
high again, the CY300 is prepared to 
receive the next character by repeat- 
ing the process. 

In manual-input mode, the blink- 
ing cursor indicates the location of 
the next character to be entered. A 
character can be erased by using the 
ASCII Rubout code (hexadecimal 7F), 
which causes the cursor to move left 
one space; an ASCII space (hexa- 
decimal 20) is then written into the 
new cursor location. 
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The cursor can be moved left one 
position using. the: cursor-control 
character Control-A (hexadecimal 01) 
and can be moved right one position 
with Control-B (hexadecimal 02). 
These control characters do not delete 
any displayed characters but may 
place the cursor over a character 
already entered. The cursor always 
indicates the location where the next 
character entered will be displayed. 
Thus if the cursor is over a character 
that has already been entered, the 


next input character will overwrite 
the existing one, and the cursor will 
move one position to the right. 


Serial Input Operation | 
The CY300 can accept data from а 
serial source as well; the setup is 
shown in the block diagram of figure 
4. Unlike the parallel mode, in which 
the sending circuit waits for a Ready 
signal, the serial input mode is asyn- 
chronous. The normal RS-232C 8-data- 
bit format is used for both serial input 
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Figure 2: Dot-matrix character set produced by a liquid-crystal display driven by the CY300. 
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Figure 3: Block diagram of a parallel interfacing and timing requirements for the CY 300. 
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Figure 4: Block diagram of a typical serial-input arrangement used by the CY 300. 
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and output: that is, a low-going start 
bit, followed by 8 data bits (least sig- 
nificant first, most significant last) 
and at least 1% stop bits (1% bit 
periods in the high state), After the 
stop bits have been sent, the CY300 is 
ready to receive the start bit for the 
next transmitted character, 

The serial communication protocol 
of the CY300 is compatible with the 
RS-232C character format. However, 
the transistor-transistor logic of the 
CY300 operates between 0 and 5 volts 
(allowing the CY300 to be powered 
by a single +5-V supply), and RS- 
232C interfaces normally operate at 
+12 V, so the serial input and output 
lines are typically routed through 
voltage-level translators if the CY300 
is to be connected over any signifi- 
cant distance to an RS-232C port. 
However, in the case where the 
CY300 and host computer are physi- 
cally adjacent, they can be con- 
nected directly together, operating at 
5-V logic levels, without the trans- 
lator circuits between them. 

Other voltage protocols, such as 


RS-422A and RS-423A, also can be 
used for serial communication. These 
require different driving circuits, but 
the logical format of the characters is 
the same for all the common serial 
protocols, so we need only supply the 
appropriate driver and receiver cir- 
cuits for the interface in use. For an 
RS-232C interface, the MC1488 
driver chip and MC1489 receiver chip 
are the most popular. The CY300 
serial output line would be connected 
to the 1488, while the 1489 would be 
connected to the serial input line. 
The CY300 gives us a choice of 
three different data rates for the 
transmission of characters over the 
serial link. This choice is controlled 
by the Data-Rate-Select line, pin 28. 
If the line is connected to +5 V, 1200 
bps (bits per second) is selected (the 
line should be connected directly to 
the power supply without a pull-up 
resistor; otherwise, the CY300 may 
choose the wrong rate). If the line is 
left unconnected to anything, 600 bps 
is selected. If the line is connected to 
ground, 300 bps is selected. These 
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Bring Justice To Your Documents, Briefs, 
Pleadings and Contracts. 


LAWMATE Features: 


= Creates Table of Authorities Cited 

= Multiple Document Indexes 

и Word Use and Consistency Analysis 
и Concordance Generation 

* Document Line Numbering 

= Wordstar* Compatible 


Legal Aid at an (Almost) Unlawfully 
Low Price. 


Try LAWMATE at Your Local 
Osborne Computer Dealer, or Call 
Us for the Name of the Nearest 
Authorized ORTHOCODE Textware 


ot (DOGODE 


The Textware Company 


же | THE ORTHOCODE CORPORATION 
PO. Box 6191 

Albany, CA 94706 

(415) 753-3222 


" LAWMATE is a Trademark of ORTHOCODE CORPORATION 
*Wordstar is a Trademark of MicroPro International 


Circle 312 on inquiry card. 


data-rate selections assume the use of 
a 6-MHz (megahertz) crystal. 


Display Driver Interface 

The 16-character display module I 
chose for this project is not just a bare 
LCD but includes its own controller/ 
driver circuitry. The CY300 is speci- 
fically designed to work with 16-char- 
acter LCDs driven by the Toshiba 
T3891 LCD-driver chip or its equiva- 
lent. Examples of such displays are 
the AND Model 1811 and the Epson 
MA-B955B. 

Electronically, the 16-character 5- 
by 7-dot-matrix display appears to 
the interface circuitry as 16 sets of 7 
rows (each row containing 5 data 
bits, 1 bit for each dot). The T3891 is 
designed to coordinate the reception 
of this row data with the information 
source and drive a dot-matrix LCD. 
Thirteen signals passing between the 
CY300 and the T3891 accomplish 
this. They are: 


Sync: synchronizes dot pattern be- 
tween T3891 and CY300 

ADx lines: 4-bit character-position 
address from T3891 

Sx lines: 3-bit row-position address 
from T3891 

Dx lines: 5-bit row data from 
CY300 to T3891 


The dot-pattern control logic is 
synchronized to the display's clock 
signal using the Sync line, which in- 
dicates when the display is ready for 
the next dot pattern. The CY300 uses 
the row- and character- (column) ad- 
dress information from the display to 
generate the proper dot pattern, 
based on its internal character 
generator and the contents of the line 
buffer. 

When the T3891 begins its display 
sequence, it merely sets a character 
and row address of the specific dis- 
play point. The CY300 examines its 
display buffer and simply outputs the 
5 data bits that should go in that ad- 
dressed location. Using the T3891 
greatly simplifies the LCD interface. 


Circuit Cellar Handheld Terminal 

Figure 5 is a schematic diagram of 
the Circuit Cellar CY300-based ter- 
minal (shown in photo 2 on page 62). 
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Figure 5: Schematic diagram of a single-line LCD computer terminal built around the CY300 and the AND 1811 display module. This 
style of RS-232C driver circuit was designed to use minimal +5-V power, so it's not guaranteed to work through a long cable to the 


host computer. 


With minor exceptions, it is config- 
ured much like the examples shown in 
the block diagrams presented earlier. 
It can function as a serially interfaced 
display or, if equipped with a parallel 
keyboard, as a full-duplex ASCII ter- 
minal. 

In assembling my prototype, I used 
an AND 1811 display and mounted 
all the rest of the components behind 
it (as shown in photo 2b). This 
specific form of prototype construc- 
tion was employed so that the fin- 
ished display could be plugged direct- 
ly into the RS-232C DB-25 connector 
on top of a Z8-BASIC Microcom- 
puter. 

Normally, when I am connecting a 
TTL-level device to an RS-232C port, 
I would install level-converters such 
as the MC1488 driver and MC1489 
receiver in between. The dual- 
polarity (+12 V) power required for 
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the driver could be derived from the 
Z8 board's power supply. However, 
the useful portability of the terminal 
would be suspect if it required you to 
either drag along an extension cord 
for AC power to a separate power 
supply or hook up three separate bat- 
tery cells. 

I pondered this impasse briefly 
and then decided to take advantage of 
a little-known part of the RS-232C 
signal specification. 

RS-232C signals have two defined 
states: marking and spacing. The 
marking state extends from —3 V to 
— 15 V, and the spacing state extends 
from +3 V to +15 V. The transition 
region between is undefined. (See lan 
Witten's article "Welcome to the 
Standards Jungle" on page 146 for 
more information on RS-232C's idio- 
syncrasies.) 

Note that the defined regions of 


marking and spacing fall within the 
5-V range that TTL parts can gener- 
ate. Especially for short cable lengths 
and at low data rates, RS-232C works 
just fine at these lower voltages. With 
that fact in mind, I designed this ter- 
minal to use as little power as possi- 
ble, drawing that power from a single 
+5-V source. 

So that it could receive full-voltage 
RS-232C levels, I used a transistor 
level-converter on the input line. For 
output, an operational amplifier (op 
amp) is configured as a "rail-to-rail" 
saturation switch, with a —5-V sup- 
ply provided by an Intersil ICL7660 
DC-to-DC-converter chip. This 
CMOS device converts +5 V to —5 
V at currents up to 15 mA. Using this 
combination of components, the RS- 
232C output level is generally about 
+4 V. 

The major advantage of this ap- 
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Photo 2: Close-up views of the LCD-terminal prototypes: front (2a), side (2b), and 
rear (2c). 
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proach is that it uses only a single 
voltage with very low power con- 
sumption. The terminal circuit re- 
quires less than 15 mA (excluding 
power for the keyboard). Given the 
power-supply voltage tolerances of 
the components and the communica- 
tion line, the entire package could be 
powered by four 1.2-V nickel- 
cadmium (NiCd) AA cells (providing 
a total potential of 4.8 V) or five 
1.5-V alkaline cells (6 V total) driving 
a type-7805 regulator. 

Finally, while you might use this 
handheld terminal just for its display, 
a keyboard can be attached. The key- 
board should present 7 bits of ASCII 
data in parallel, with the data-ready 
condition signaled by a negative- 
going (high-to-low transition) strobe. 


There are two ways to 
correct typing errors: 
the first is to use the 

ASCII Rubout character; 

the second is to use the 

Control-A and Control-B 

characters, which move 

the cursor without 
modifying the display. 


Terminal-Mode Operation 

The Circuit Cellar Handheld LCD 
Terminal can replace a standard 
video terminal for simple BASIC- 
language programming on a com- 
puter such as the Z8-BASIC Micro- 
computer. Using the keyboard, you 
can type statements into the CY300; 
these are immediately displayed on 
the LCD. The CY300 provides cursor 
editing to correct mistakes before you 
type the Return character. When 
Return is typed, the contents of the 
CY300's buffer (the current display 
on the LCD) are sent to the computer 
over the serial channel. If a computer 
response is called for, the computer 
sends the response over the serial in- 
put channel to the CY300, which then 
displays the response characters on 
the LCD. 


The normal operation of the Z8 


NEC’s new letter-quality printer 
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need for data processing, word processing, 
graphics, accounting or other business 
applications. 

The Spinwriter’s 50 print thimbles 
can more than triple your PC’s usefulness. 
They come in both constant pitch and 
proportional-spaced fonts, plus in foreign 


language, technical and scientific versions. 


They snap in and out in seconds, and let 
you print up to 203 columns on 16-inch 
paper. They each last for more than 30 
million impressions. 


This printer’s special features make 
everything look better on paper. 
The Spinwriter’s software-invoked 
features include automatic proportional 
spacing; bidirectional, bold and shadow 
printing; justification; centering; under- 
scoring; and sub/super scripting, all at 
speeds up to 350 words per minute. 


That big extra, Spinwriter reliability. 
Spinwriters have the industry’s best 
mean-time-between-failure rating, in ex- 
cess of 3,000 hours. In terms of average 
personal computer usage, that’s more 
than five years. 


The Spinwriter 3550 is available at 
ComputerLand stores, Sears Business 
Systems Centers and IBM Product 
Centers nationwide. 
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5 Militia Drive, Lexington, MA 02173 
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NEC Information Systems, Inc. 
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BASIC interpreter is as follows: upon 
power-up the interpreter sends a user- 
prompting character (a colon) to the 
console display to inform you that 
the system is ready for command 
entry. 

You can enter a command or state- 
ment at any time by typing ASCII 
characters into the CY300. The first 
input from the keyboard (over the 
parallel channel) will clear the liquid- 
crystal-display buffer and appear left- 
justified. 

The input line is terminated by a 
Return character. At the occurrence 
of the Return, the contents of the 
display buffer are transmitted to the 
computer over the serial channel, and 
then the display buffer is cleared. 


Editing Operations 

With the keyboard connected to 
the parallel interface on the CY300, 
you have the ability to correct typing 
mistakes before sending commands to 
the Z8 board (or other host com- 
puter). Note that you can no longer 
edit the command after the Return 
character is typed, but until then any 
corrections can be made. 

There are two ways to correct typ- 
ing errors. The first and probably 
more often employed way is to use the 
ASCII Rubout character. (On some 
keyboards this character may be pro- 
duced by a key labeled "Delete".) 
When the Rubout character is typed, 
the CY300 cursor moves one space to 
the left and replaces the character at 
that space with a blank. The cursor 
remains at this new position until 
another character is entered, allowing 
you to back up the cursor, remove 
what has been typed, and reenter the 
corrected text. Multiple Rubouts will 
continue moving the cursor to the 
left, removing any characters that 
were in the display, until the leftmost 
position is reached. 

The second way to correct typing 
mistakes uses the control characters 
that move the cursor without modify- 
ing the display. The Control-A char- 
acter moves the cursor one character 
position to the left, while the Control-B 
character moves the cursor one char- 
acter position to the right. The 
display is not modified as the cursor 
is moved. However, if you enter new 
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characters after moving the cursor, 
the new characters appear at the cur- 
rent cursor position, overwriting any 
characters that were there previously. 
This method of correction allows you 
to save typing if only a single charac- 
ter need be changed near the begin- 
ning of a line. Before typing the 
Return character, though, you must 
put the cursor back at the end of the 
input line, because the CY300 trans- 
mits only the characters from the 
beginning of the display until the 
character just before the current posi- 
tion of the cursor. 


In Conclusion 

I don't expect you to junk your 
video-display terminals after reading 
this article. Obviously, you'll need a 
24 by 80 (or similar size) screen for 
many purposes. But there are applica- 
tions for which a portable, battery- 
operated single-line display is more 
suitable than a large, full-feature ter- 
minal. The sophistication of the 
CY300 represents a major advance in 
LCD technology, and I'm sure many 
of you have applications ready for 
just such a device. 

Oh yes . . . about my weather sta- 
tion. After moving the mountain to 
Mohammed I was a bit displeased to 
find that someone had accidentally 
unplugged the power to the weather 
instruments. Of course, the problem 
was not hard to remedy. And if 
anything like it ever happens again, 
I'll be ready with my Handheld LCD 


Terminal. 


Next Month: 

A new integrated circuit from 
Texas Instruments makes it easy to 
build a reliable low-speed modem. Ш 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
POB 400, Hightstown, N] 08250. 

Ciarcia's Circuit Cellar, Volume I, covers ar- 
ticles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Circuit 
Cellar, Volume II, contains articles from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume Ill, contains articles 
that were published from July 1980 through 
December 1981. 


To receive a complete list of Ciarcia's 


| Circuit Cellar project kits available from the 


Micromint, circle 100 on the reader service 
inquiry card at the back of the magazine 
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The following items are available from: 


Micro Projects Inc. 
POB 420 
South Windsor, CT 06074 


1. Cybernetic Micro Systems CY 300 Dot- 
Matrix LCD Controller chip 

2. Intersil ICL7660 DC-to-DC voltage 
converter chip 


For orders outside the continental United 
States, please add $5 for shipping. Connect- 
icut residents please add 712 percent sales 
tax. 


Sources of liquid-crystal displays are: 


AND Inc. 
770 Airport Blvd. 


Burlingame, CA 94010 
(415) 347-9916 
TW X (910) 374-2353 


and 


Epson America Inc. 
LCD Division 

23155 Kashiwa Court 
Torrance, CA 90505 
(213) 534-0360 

Telex 182412 


The manufacturer of the CY300 LCD- 
controller integrated circuit is: 


Cybernetic Micro Systems 
445-203 South Antonio Rd. 
Los Altos, CA 94022 

(415) 949-0666 
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Increasing your productivity is what a 
good text editor is all about. VEDIT excels 
with a unique combination of powerful 
and easy to use editing features, 
customizability and complete hardware 
support. Compare VEDIT - you'll find 
everything you expect in a good editor 
plus many time saving features which 
only VEDIT offers. 


VEDIT fully utilizes all function keys, or 
configures to any keyboard layout you 
are familiar with. VEDIT has helpful aids 
such as directory display, and you won't 
loose textif you run out of diskspace -you 
can delete files or change disks. 


Powerful TECO style command 
macros let you performeditingtasks you 
might otherwise noteven attempt. Nearly 
impossible tasks for other editors (such 
as translations or extensive search/ 
replace on many files), can be done 
automatically from a command file. 


For program development VEDIT 
surpasses any other editor - with more 
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extensive file handling, powerful com- 
mand macro capability and special 
features for Pascal, PL/1, ‘C’, Cobol, 
Assembler and others. VEDIT reduces 
program editing time by 30% as 
compared to the best word processor. 


For word processing, VEDIT has word 
wrap, adjustable margins, paragraph 
reformatting, word апа paragraph 
functions, simple printing and more. 


VEDIT supports practically every CRT 
terminal, video board, 8080, Z80 and 
8086 computer. We have been con- 
sistently first to support new computers. 
And we support you with any technical 
assistance you need. 


For the full story, purchase VEDIT risk 
free. Evaluate the 125 page manual - if 
you are not satisfied, return the package 
(disk unopened) for a courteous refund. 


Please specify your microcomputer, 
video board or the CRT terminal version, 
8080, Z80, or 8086 code, operating 
system and disk format. 


VEDIT - Disk and Manual 

8080,Z800rIBMPC. .... $150 
CP/M-B6orMSDOS.... $195 
Manualonly ............ $18 


Comp 


Compare VEDIT's features: 


True Full Screen Editing 
Edit files one disk in length 
Automatic Disk Buffering 
Compact and Fast 
Display of line and column * 
Set/Goto text markers 
‘Undo’ key to restore line 
Automatic Indent/Undent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
10 Scratchpad Buffers 
Load/Save buffers on disk 
Powerful command macros 
Directory display 
Edit additional (small) 

files simultaneously 
Insert another disk file 
Unlimited file handling 
Recovery from ‘Full Disk’ 
Change disks while editing 
Word Wrap, format paragraph 
Simple Printing 
Menu driven installation 
Startup command file 
Setup CRT function keys 
Support newest CRT terminals 
Support smart CRT functions 
Customizable keyboard layout 
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Precision Manganese-zinc heads 
Average access time 77 ms. 

File sizes 5-20 megabytes 
Power-on self test 

Built-in error detection and correc- 
tion 

system expandable to eight drives 


* Comes complete with all necessary 


software and hardware 

No preventative maintenance 
required 

Built-in fan 

Operates 110/220 VAC 50-60 Hz 
One year warranty 


“Manufacturer's suggeated retail price. Inciudes all required components. 
IBM DOS Personal Computer is a registered trademark of IBM Corporation 


Apple ів a registered trademark o! Apple Computer inc. 
Radio Shack 18 a régisterad trademark of Tandy Corporation 
CPIM and CP/M-86 are registered trademarks of Digital Research. 
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Talk about user friendly... 


Comprehensive system utilities 

package. 

Allows eight-character names 
to be assigned to virtual 
volumes. 

User can back-up to either 
our 5 + 57м removable Car- 
tridge Drive or to diskettes. 
Mix & match different system 
file types on the same disk. 
System status screen 
messages. 

Up to 16 volumes on-line ata 
time. 


Excellence in Engineering 
Genie Drives were built with the user in mind. A 
design backed by many years of experience, the 


Genie Drive 


is everything a user ever wanted ina 


hard disk. We offer the ultimate in hard disk mass 
storage systems that money can buy. 


IBM 1 APPLE II PLUS | RADIO SHACK 
e Supports IBM- | * Supports available soon 
DOS, CP/M-86, DOS 3.3, ШИШЕ — 
PASCAL CP/M, and 
e Ultra High | PASCAL й available soon 
Speed DMA | * Boot from 
data transfers Hard Disk 
* Only uses one | * Can assign 
slot in your | Hard Disk vol- 
IBM-PC ume to any 
e Allows you to slot or drive 
run with up to | number in the 
four floppy | system 
disk drives 


Available at your local computer dealer 


СЕеПІЕ COMPUTER CORPORATION 
31125 Via Colinas #908 • Westlake Village, CA 91362 * (213) 991-6210 
Circle 182 on Inquiry card. 


9.20" Removable GENIE Winchester Cartridge Drive 
IBM € APPLE II PLUS e RADIO SHACK ө S-100 


EEATURES 


The Genie Cartridge Drive is a revolutionary new 10 Megabyte Hard Disk 
Drive that includes a 5 Megabyte removable Winchester catridge. The 
cartridge Drive system simply plugs into your computer, and includes all 
necessary software and hardware. Genie Drives are compat- 


10 Megabytes of on-line storage. 

File sizes to 5 Megabytes. 

Power-on self-test. 

Easy back-ups in minutes. 

System expandable to eight drives. 
Built-in error detection and correction. 
No preventative maintenance required. 


Comes complete with all necessary software 
and hardware. 


MTBF 8000 Hours. 

Built-in fan. 

Operates 110/220 VAC 50-60 Hz. 
One year limited warranty. 


Only $539959?* 


ible with most popular software, 
and each cartridge replaces 
over 30 double-density 
floppy disks. 


Removable Cartridge. Imagine, 5 Megabytes in the 
palm of your hand. These small Winchester cartridges 
are only .75 inches thick and 5.50 inches square. The 
disk itself iscompletely sealed from theoutside and all 
its hazards by a sliding door that opens only once the 
cartridge Is firmly seated inside the drive. Long term 
avallability of this cartridge is assured by its adoption 
by several well known manufacturers including Dysan 
and Memorex, the world leaders in computer mass 
storage media. 


Talk aout user friendly mas 
Comprehensive system utilities package. 

Allows eight-character names to be assigned to virtual 
volumes. 

User Can back-up to any Genie REMOVABLE Cartridge 
Drive,orto diskettes. Mix & Match different system file 
types on the same disk. 

System status screen messages. Up to 16 volumes on- 
line at a time. 


AVE ERIE El от local computer dealer 


Manufacturer's suggested retail! price. Includes 811 requiréd components. 
Concurrent CF/M-BB Is а registered trade mark of Digital Research 

IBM Personal Computer 15 a regislered trademark of IBM Corporation. 
Apple is a registered Iredemark of Apple Computer, inc. 

Radio Shack is a registered trademark of Tandy Corporation. 

Оувап із aregiptered (rademark of Dysan Corp. 


CEE COMPUTER CORPORATION 
31125 Via Colinas #908 * Westlake Village, CA 91362 * (213) 991-6210 


Circle 182 on inquiry card. 


Hardware Review 


Apple’s Enhanced Computer, 


the Apple Ile 


It’s like having an Apple II with all the extras built in. 


It all began in the summer of 1977 
at the West Coast Computer Faire. A 
fledgling computer company with an 
unusual name—Apple Computer— 
introduced a new hobby computer 
called the Apple II. The new Apple II 
was an impressive machine. It had 
BASIC in ROM (read-only memory), 
a built-in Teletype-style keyboard, 
high-resolution color graphics, and, 
once the new 16K-bit semiconductor 
memory devices became available, its 
memory could be expanded all the 
way up to 48K bytes. One of the first 
true home computers, it was com- 
pletely self-contained, needing only a 
TV set for a display and a common 
cassette recorder for data storage. 

Today, almost everyone is familiar 
with the Apple II. It can be found in 
homes, schools, laboratories, and 
businesses, and is being used in a 
wide variety of ways. During the past 
five years, an entire subindustry has 
sprung up around it that has, in turn, 
stimulated further Apple II sales. 

It had been obvious for a while at 
Apple Computer that a replacement 
for the Apple II was needed. The 
Teletype-style keyboard, uppercase 
only 40-column display, and the 


About the Author 

Rob Moore is a design engineering manager 
who also maintains a strong interest in 
FORTH, graphics, and computer music. 
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maximum of 64K bytes of memory 
were becoming limitations as the 
marketplace changed and software 
became more sophisticated. The 
design was getting old and tech- 
nology had changed enough to allow 
a redesign with significantly fewer 
parts. À new design could also ad- 
dress foreign requirements for special 
keyboards, displays, and video sig- 
nals better than the Apple II. Al- 
though the Apple II was a tremen- 
dous success, it was clearly time to 
design a successor. 


Enter the Apple IIe 

For about the same price as the 
Apple II, the Apple Ile (e for en- 
hanced) provides a variety of exciting 
new features and capabilities. Rather 
than start from scratch and design an 
entirely new machine, Apple Com- 
puter Inc. chose to make a very 
careful series of enhancements and 
improvements while keeping the 
flavor and style of the Apple II. 
Although completely redesigned in- 
ternally, the Apple Ile is clearly a 
member of the Apple II family. 

Even though it looks almost the 
same as the Apple II, the Apple IIe 
(see photo 1) gives you a great deal 
more for your money, The base- 
priced machine includes 64K bytes of 
memory (expandable to 128K bytes), 
Applesoft BASIC in ROM, a 63-key 
keyboard that produces both upper- 


case and lowercase characters and has 
special-function keys, seven expan- 
sion slots for I/O (input/output) 
devices, and a video interface that 
can display 24 lines in a 40-column- 
wide format with both uppercase and 
lowercase characters (this can be easi- 
ly and inexpensively expanded to 80 
columns). In addition to the standard 
Apple II I/O expansion slots, the 
main circuit board also holds a 
special auxiliary connector that is 
used primarily for various video- and 
memory-expansion options. Along 
with Applesoft BASIC, the internal 
16K bytes of ROM hold an improved 
monitor, built-in self-test routines, 
extended memory-management rou- 
tines, and an 80-column firmware 
package with extended editing fea- 
tures that can be used with the 40- 
column display. 

The quality of the product is highly 


Design Credits 

Although it is impossible to give 
credit to all the people involved, three 
people deserve special mention. Peter 
Quinn, the POS Hardware Section 
Manager, was responsible for the team 
that designed the Apple Ile. Walt 


Broedner designed the Apple IIe hard- 
ware, including its two custom in- 
tegrated circuits, Rick Auricchio is 
Broedners software counterpart—he 
modified the original Apple II Plus 
firmware and added all the new code 
that is in the Apple IIe firmware. 


Photo 1: An Apple Ile system made up of the Apple Monitor III, the Apple Пе com- 
puter, and a Disk II 5%-inch floppy-disk drive. 


Li Plow 


„ТТ ESE 


Photo 2: The rear panel of the Apple Ile. Instead of the plastic slots found in the Apple 
II, the Apple Пе metal back panel is designed to mount 9-pin, 19-pin, and 25-pin 
D-type connectors in precut recesses, providing more reliable connections and reduced 
RF interference. The built-in game-paddle connector has also been changed to a 9-pin 
D-type; however, the older-style connector is still available inside the case to accommo- 


date existing devices. 


evident. The case is rugged structural 
foam, the keyboard has a nice touch 
and dished keytops, and the back 
panel (see photo 2) has an array of 
openings that fit the 9-pin, 19-pin, 
and 25-pin D-type connectors com- 
monly used for serial I/O devices. It 
appears obvious that the Apple Ile 
was designed from the ground up to 
meet the new FCC (Federal Commu- 
nications Commission) RFI (radio- 
frequency interference) regulations. 


The computer has a metal bottom 
pan, a metal back panel (rather than 
plastic as in the present model), and 
the removable cover is shielded with 
conductive paint and grounded with 
metal gaskets at the front and back 
edges. Some other nice touches in- 
clude: the "D" and К” keys (the ones 
that the middle fingers of a touch- 
typists hands fall on) have small 
bumps on their surfaces; the connec- 
tor openings on the back panel come 


with plastic caps to cover them if con- 
nectors aren't installed; the top cover 
has tabs in the rear to help lift it open, 
and screw holes to help keep it shut 
when desired (schools should like this 
feature). 


The Keyboard 

The keyboard is the most obvious 
difference between the Apple II and 
the Apple Пе. It is essentially an 
enhanced version of the Apple III's 
keyboard without the numeric pad; 
the keyboard on the Apple IIe (see 
photo 3) has 63 keys, while the Apple 
II has 53, and the layout is slightly 
different. Although the changes seem 
minor, they make the new keyboard 
significantly easier to use, especially 
in word-processing or screen-editing 
applications. 

One of the most significant changes 
is indicated only by the Caps Lock 
key. The Apple Пе keyboard pro- 
vides full uppercase and lowercase 
operation. When Caps Lock is 
latched down, however, it operates 
much like the original Apple II key- 
board and produces only uppercase 
characters. If the two solder pads on 
the main board labeled X6 are con- 
nected, programs can check to see if 
the Shift keys are pressed by reading 
the PB2 input in the game-paddle 
port. (This supports a common Apple 
II modification and many existing 
word-processing programs.) 

To correct a limitation of the old 
Apple II keyboard, the new keyboard 
can produce all 128 ASCII (American 
National Standard Code for Informa- 
tion Interchange) character codes. 
This was accomplished in the Apple 
Ile by adding some new character 
keys, along with Tab and Delete 
keys, to improve its word-processing 
capability. (The added keys, with dif- 
ferent keycaps, will be used in Euro- 
pean versions to provide an ISO [In- 
ternational Organization for Standar- 
dization] standard keyboard layout.) 

Two interesting additions are the 
Open-Apple and Solid-Apple keys, 
which are positioned one on each side 
of the space bar. If you press Control, 
Open-Apple, and Reset simulta- 
neously, the Apple Ile will write some 
arbitrary data into each page of mem- 
ory and then simulate a power-up 
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cold start. This eliminates the need to 
turn the Apple off and then on again 
to exit a protected program (a definite 
annoyance), but prevents people 
from making unauthorized copies of 
protected software. 

Pressing Reset while holding Con- 
trol and Solid-Apple invokes the 
built-in self-test software, which 
responds with "KERNEL OK” if the 
memory and circuitry pass the tests. 
Open-Apple and Solid-Apple may 
also be read individually and used as 
special-purpose keys by various pro- 
grams—they are internally connected 
to the game-paddle port inputs PBO 
and PB1. Other improvements in- 


At a Glance 


Product 
The Apple lle computer 


Manufacturer 
Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 


clude a full set of cursor-control keys 
positioned to the right of the space 
bar, auto-repeat on all keys after a 
0.9-second delay, and a relocated 
Reset key. (The Reset key is placed 
apart from the main keyboard to 
keep it from being pressed accidental- 
ly. In addition, the Control key must 
be pressed simultaneously with the 
Reset key to have an effect; this 
behavior, standard on the Apple Ile, 
was an option on later models of the 
Apple II Plus.) 

Internally, the keyboard is com- 
pletely different from that on the Ap- 
ple П. The Apple Пе keyboard is а 
simple array of switches—the key- 


Keyboard: 


Disk Drives: 


board-scanning circuitry has been 
moved to the main printed-circuit 
board, which also holds a special 
numeric pad connector. A ROM on 
the main board maps the keyboard- 
switch closures into the appropriate 
ASCII codes and can be changed to 
provide foreign or special keyboards. 
(Incidentally, the American version 
of the ROM is only half used. The 
other half holds a Dvorak keyboard 
map that can be accessed with a few 
jumpers and etch cuts.) For program- 
mers, the keyboard provides an addi- 
tional "Any key down" flag; it can 
be read by examining location C010 
hexadecimal. This will allow pro- 


63 keys for text and data entry; N-key 
rollover; auto-repeat on all keys (15 Hz} after 
0.9 seconds; four cursor-control keys; Caps 
Lock; two special-function keys; keyboard 
allows input of all 1 28 ASCII characters 
System supports up to six 1 40K-byte 

5% -іпсһ floppy-disk drives; data is stored 
using Apple Computer's 6/8 GCR [group- 
coded-recording] encoding 


(408) 996-1010 


| Components 
System Unit 
Size: 


Power Required: 
Processor: 


Memory: 


Standard: 


Video Display: 


Video Outputs: 


width 15.2 inches (38.6 cm}; depth 18 
inches (45.7 ст); height 4.5 inches (11.4 
cm} 

107 to 132 VAC, 60 Hz, 60-80 watts 

maximum 

I-MHz 6502 8-bit microprocessor 

64K bytes of memory; 16K bytes of monitor 

in ROM (includes self-test, Applesoft BASIC, 

and 80-column routines) 

keyboard for text and data entry; internal 

and external video connectors; 1-bit pro- 

grammable audible speaker; audio cassette 
recorder input and output connectors; seven 

/О expansion slots to hold peripheral 

devices and interfaces; external game con- 

trol connector with four analog inputs and 
three TTL or switch inputs (similar internal 
connector includes three TTL-level outputs} 

Two Uppercase/lowercase Text Modes 

e24v by 40h standard 

e24v by 80h optional 

echaracter set stored in ROM 

Two Standard Graphics Modes 

e40h by 48v sixteen-color graphics 
(40 by 40 with four text lines} 

e 280h by 192v bit-mapped array with 
half-dot-shift logic [280 by 160 with four 
text lines|—with appropriate software this 
can provide: 

560 by 192 monochrome graphics with 
some limitations 

280 by 192 monochrome graphics 

140 by'192 six-color graphics with some 
limitations 

140 by 192 four-color graphics 

Both outputs provide NTSC-compatible 

video, negative sync, 2-V peak-to-peak 
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Operating System 

Apple's DOS 3.3 single-user, single-task, program-driven operating 
system provides multiple file types, random-access and sequential 
textfiles, random disk allocation, individual file protection, and 
slot-based I/O 


Options 

Standard options include 80-column text card; extended 
80-column text card with 64K bytes of additional bank-switched 
memory; Apple Disk II floppy-disk drives and controllers 


Avallable Software 

Includes almost all existing Apple I| software. New software 
includes Applewriter lle word processor ($ 195} and Quickfile Ile 
database system (5 100] 


Hardware Prices 


Apple lle main unit $1395 
Apple lle system with main unit, Disk li and controller, 

Monitor Ill, monitor stand, and 80-column text card $1995 
Apple Monitor ІІІ (green screen} $249 
Apple Disk Il [with controller/without controller) (5545/5 395] 
80-Column Cards 

[standard/Extended card with 64 K memory} [5125/5295] 
Optional Documentation 
Apple lle Owner's Manual $20* 
Applesoft Reference Manual (two volumes} $30 
Applesoft Tutorial $25 
Applesoft package (both books plus disk of software} $50 
BASIC Programming Manual (Integer BASIC) $7 
The DOS Manual (DOS 3.3] зто" 
DOS Programmer’s Manual [available March, 1983} n/a 
DOS User's Manual with Tutorial (March, 1983) n/a 
Apple lle Reference Manual $30 
Apple lle 80-Column Text Card Manual 520* 
Apple Пе Extended 80-Column Text Card Supplement 515” 


* included with associated Apple product, available optionally 
** one-page errata sheet available free from dealers 
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LAST NIGHT WE EXCHANGED LETTERS WITH 
MOM, THEN HAD A PARTY FOR 
ELEVEN PEOPLE IN NINE DIFFERENT STATES 
AND ONLY HAD TO WASH ONE GLASS... 


That's CompuServe, The 
Personal Communications 
Network For Every Computer 
Owner 


And it doesn't matter what kind 
of computer you own. You'll use 
CompusServes Electronic Mail system 
(we call it Email") to compose, edit and 
send letters to friends or business 
associates. The system delivers any 
number of messages to other users 
anywhere in North America. 


Circle 93 on inquiry card. 


CompuServe's multi-channel CB 
simulator brings distant friends together 
and gets new friendships started. You 
can even use a scrambler if you have a 
secret you dont want to share. Special 
interest groups meet regularly to trade 
information on hardware, software and 
hobbies from photography to cooking 
and you can sell, swap and post personal 
notices on the bulletin board. 

There's all this and much more 
on the CompuServe Information Service. 
All you need is a computer, a modem, 


and CompuServe. CompuServe connects 
with almost any type or brand of 
personal computer or terminal and 
many communicating word processors. 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 


CompuServe 


Information Service Division, P.O. Box 20212 
5000 Arlington Centre Blvd., Columbus, OH 43220 


800-848-8990 
In Ohio call 614-457-8650 
An H&R Block Company 
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Photo 3: The Apple IIe keyboard. With uppercase and lowercase characters, N-key roll- 
over, auto-repeat on all keys, and special-function keys, it provides a mix of functions 
found on both typewriter-style and computer keyboards. Unfortunately, the left-arrow 
key is inconveniently placed for its use as a backspace key while using BASIC. The 
special Open-Apple and Solid-Apple keys are used to invoke the self-test routines, 
simulate a power-up cold start, and may be read as paddle push buttons 0 and 1. 
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Photo 4: The Apple IIe video display. Photo 4a is an example of the 40-column text dis- 
play showing both uppercase and lowercase characters available. Photo 4b shows the 
Apple IIe 80-column display. The plus sign within the cursor shows that you are in 
Escape mode, which provides expanded editing and cursor-control functions. 


72 February 1983 © BYTE Publications Inc 


grams to provide their own auto- 
repeat or special pause functions, 


overriding the auto-repeat built into 
the keyboard. 


Text-Display Modes 

The standard Apple IIe displays 24 
rows of 40 characters (see photo 4a). 
It provides normal (white on black) 
and inverse-video (black on white) 
modes for all characters, and a flash- 
ing mode for the uppercase characters 
and special symbols. If you try to dis- 
play a lowercase character in flashing 
mode, the display shows a flashing 
special character instead. Although 
this may seem strange, it emulates 
exactly what is displayed by Apple IIs 
that have been modified with added 
lowercase adapters, and is done this 
way for compatibility with those 
machines. The Apple Ile also pro- 
vides an alternate character set where 
there are only two modes—normal 
and inverse—but the characters are 
always displayed correctly. 

Although the ability to display 
both uppercase and lowercase char- 
acters is a definite improvement, I 
suspect that few users will stay with 
the 40-column display. The two 80- 
column options are just too useful — 
and too inexpensive—to be ignored. 


The 80-Column Display Options 

To accommodate users who need a 
display wider than 40 columns, the 
Apple Ile offers two 80-column op- 
tion cards: the 80-column text card 
and the extended memory 80-column 
card, which includes 64K bytes of ad- 
ditional memory. Either of these 
cards can be plugged into the aux- 
iliary connector, and they are both 
just memory cards. Photo 4b shows 
an example of the 80-column text 
display. 

The actual 80-column display cir- 
cuitry and firmware are already built 
into the Apple Ile. In fact, by setting 
the appropriate soft switches, you 
can see an 80-column display on any 
Apple Ile—every character in the 
normal 40-column display will be dis- 
played twice. Both of the 80-column 
cards (see photo 5) provide the addi- 
tional display memory required for 
80-column operation; however, the 
80-column text card is inexpensive 


Performance Breakthrough... | 


.--the CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
` an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

It offers new, higher performance levels, with ap. 

grated business-oriented backup device E 

a for other systems, 

the host hardware or 


As the CYBERDRIVE is made avail 
media transfer is assured regardless o 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 


© Copyright 1982 by Cybernetics Inc. All rights reserved. 
Prices and specifications subject to change without notice. 
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... And don’t fail to ask about our superb lineup of serious _ 
business software (also offered in CYBERDRIVE format) - 
including: ‘ 


RM/COBOL? compiler-the micro industry standard. 

MBSP RM/COBOL general business applications (derived 
from MCBA* minicomputer packages)... thousands 
inuse...money back guarantee... source program 
license. 

CRT!’ from Cybernetics (COBOL Reprogramming Tool!)- 
Program generator for RMICOBOL to ease pro 
gram development and maintenance ... an 

alternative to a Data Base System. 

CBASIC2* & CBASIC86* compilers... for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M*-MP/M* (both -80 & 86), 
OASIS®, PCDOS, and UNIX’. Inquire for specific details and 
prices. 

Trademarks of: 


1 Cybemetcs. inc 2. Ryar McFarland Corm 3. Micro Business Software. Inc 
4 Min-Computer Business Applications Inc 5. Cagital Research, inc 6 Phase One Systems inc 7 - Beil Laboratones 


8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
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Photo 5: The Apple Пе 80-column text card (bottom) and extended memory 80-column 


card (top). The 80-column text card provides an additional 1K-byte text/low-resolution 
graphics display page, while the extended memory 80-column card duplicates the entire 


Apple Ile 64K-byte address space. 


Fantastic 


Since you have s color television or 
moniter attached to the Apple you can 
enjoy its color capabilities. 

(Press SETURNI 


Photo 6: Apple Ile graphics. See the text for a full explanation of the modes available. 


because it is simply a 1K-byte mem- 
ory card. 

The extra (separate) display mem- 
ory is needed because the 80-column 
circuitry displays twice as many char- 
acters in the same period of time as 
the 40-column circuitry. This doubles 
the rate at which the display accesses 
memory; if the Apple's main memory 
was used, this wouldn't allow the 
processor any memory cycles. The 
designers found an ingenious solution 
to this dilemma. The Apple Пе'ѕ dis- 
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play always accesses memory at the 
40-column rate, allowing the pro- 
cessor all the memory cycles needed. 
When in 80-column mode, however, 
the display circuitry reads both the 
main memory and auxiliary display 
memory simultaneously, saving the 
character that is read from the aux- 
iliary memory and displaying it after 
the character read from the main 
memory. This allows the display to 
operate twice as fast but doesn't af- 
fect the operation of the processor. 


One of the nicest things about the 
Apple IIe 80-column option is that it 
is compatible with all other Apple IIe 
display modes. In the old Apple II, 
people often used two monitors with 
80-column cards—one for the 80-col- 
umn display and one for 40-column 
text and graphics— because the avail- 
able 80-column cards had separate 
video outputs for the 80-column text. 


The 80-Column Firmware 

The 80-column routines built into 
the Apple IIe ROMs provide a num- 
ber of advanced cursor-control and 
editing features. One of the most 
interesting is the lowercase restrict 
mode. If you type a Control-R when 
the 80-column firmware is active, the 
keyboard input is restricted to upper- 
case only (just as if Caps Lock was 
pressed) unless you are between 
quotes. This mode is handy because 
Applesoft BASIC and DOS 3.3 won't 
accept lowercase commands—it locks 
you into uppercase except when typ- 
ing in BASIC string constants (which 
can accept lowercase). 

To maximize its compatibility with 
existing software, the Apple Ile 
80-column firmware emulates an 80- 
column card installed in I/O slot 3 
(the standard location). If one of the 
two 80-column option cards is in- 
stalled, typing PR#3 will activate the 
internal 80-column routines and dis- 
able any firmware installed in slot 3. 
Once activated, the 80-column firm- 
ware and its extended editing features 
can be used in-either 40-column or 
80-column mode. In fact, by setting 
one of the soft switches, you can use 
the 80-column firmware even if you 
don’t have the 80-column card in- 
stalled. 

To help you keep track of which 
display software is active, the Apple 
Пе displays three different types of 
cursors. À small checkerboard cursor 
indicates that the 80-column firm- 
ware is inactive. A larger block cur- 
sor is displayed when the firmware is 
on, and a + (plus sign) within the 
block indicates that the firmware is in 
"Escape mode" and is waiting for 
another keystroke, which will be in- 
terpreted as a cursor-movement com- 
mand. 

The 80-column software is also 


No Waiting For Software. 


Nowthatthe Sage Il has sparked the 16-bit super- 
micro revolution, you might wonder when software 
will become available. 

The answer is now, because the Sage Il's 
p-System operating system accommodates 
vast libraries of progroms already produced 
for8-bitmochines. 

Whot'smore, this exciting micro hos fired the 
imogination of programmers who are busy devel- 
oping new soflware to toke full advantage of its 
performance capabilities. 


No Wait States. 

The Sage || is based on the incredible 68000 
ргасеѕѕаг. 

Опе advantage is the total eliminafion of mem- 
ory access wait states so that interaction between 
the processor, RAM and disk drives is speeded up. 

If you've been blaming your floppy fortardiness, 
consider this: The Sage Il loads a 20K program in 
about a second—fromits 5% " floppy. 


- 


The Specs You've Boen Waiting For. 

8 Mhz 68000 « upto V? Mb on board RAM * 24- 
bit bus addresses up to 16 Mb * one or two built-in 
5V4" floppy drives—320K to 13 Mb « RS-232C ports 
* Parallel port • IEEE-488 interface + Coll or write for 
full specifications. 

No Waiting Until You Can Afford It. 

А Soge ll with one disk drive and 128K on board 
RAM is priced at just $3,600. 

It represents more computing power for the 
money than ever before. 


16 Bits,NoWaiting 


3 АШ ha 5 Rood, Clifton, UL. EET 


No Waiting For Delivery. 

Our assembly, testing, and shipping depart- 
ments are currently achieving a 4 day turnaround 
time on incoming orders. Order direct or through 
your dealer. 


A Free P-System For Those 
Who Don’t Wait. 

The p-System operating system and Poscal, 
FORTRAN 77 and BASIC compilers which alone 
d (ү $1,475, we're now including free with the 

age ll. 

So see your dealer or give us a call. We'll be wait- 
ing to hear from you. 

35 North Edisan Way, Suite 4, Reno, Nevada 
89502, (702) 322-6868. 
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compatible with other languages. If 
you have Apple's Pascal 1.1 or one of 
the Apple II CP/M systems, these 
both can load in 80-column mode and 
operate correctly without any addi- 
tional patches or modifications. 


Graphics 

Like the Apple II, the Apple Пе 
offers two standard graphics modes. 
The low-resolution mode produces 
16-color graphics, with either 40 by 
48 pixels (picture elements) or 40 by 
40 pixels and four lines of text. The 
standard high-resolution mode pro- 
vides a 280 by 192 bit-mapped pixel 
array with half-dot-shift logic (see 
photo 6). Depending upon the soft- 
ware used, this mode can be used to 
provide limited 560 by 192 mono- 
chrome graphics, 280 by 192 mono- 
chrome graphics with no limitations, 
140 by 192 six-color graphics with 
limitations, or 140 by 192 four-color 
graphics. (The vertical dimension is 
reduced to 160 pixels if you want four 
lines of text at the bottom.) 

The 80-column options are the keys 


to the new Apple Ile graphics fea- 
tures. With the proper software, the 
Apple IIe can provide double-density 
graphics in both low-resolution and 
high-resolution modes. Either of the 
80-column cards will support the 
double-density low-resolution graph- 
ics, but you will need the extended 
memory 80-column card if you want 
to use the double-density high-resolu- 
tion mode, which can also provide 
140 by 192 graphics with 16 colors! 
At the time this article was written 
(November 1982), no software was 
available to support these new graph- 
ics modes; however, it will un- 
doubtedly be available soon, either 
from commercial vendors or user's 
groups. 

The double-density graphics modes 
are provided by the 80-column dis- 
play circuitry. Instead of simply dis- 
playing bytes sequentially from the 
main memory, it displays bytes alter- 
nately from the main memory and the 
auxiliary memory, at twice the nor- 
mal rate. Although this capability 
was designed to provide an 80-col- 


umn text display, the designers soon 
realized that it could also be used to 
provide additional graphics modes. 
Use of the double-density graphics 
has three requirements. First, you 
need a Revision "B" main circuit 
board; this will probably be the only 
type shipped after the first month of 
production. Second, you must con- 
nect two pins on your 80-column 
card; this is explained in the Apple Ile 
Reference Manual. Third, you must 
turn on the AN3 output to the game- 
paddle connector; this can be used to 
switch between normal and double- 
density mode. (Unfortunately, the 
Apple Ile sent to BYTE for review had 
a Revision "A" main board. Thus, 
there is no photo of the new graphics 
modes included with this article.) 


Inside the Box 

The most significant differences be- 
tween the Apple II and the Apple Пе 
are internal. The main printed-circuit 
board has been totally redesigned and 
incorporates many new features and 
options unavailable in the Apple II. 
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NEC distributors 
pull miracles out of 
a thimble. 


NEC Spinwriters" Their supernatural reliability 
and versatility have made them the world's most 
popular letter-quality printers. Here are some of the 
miracles they can perform for you. 

The Spinwriters' rapidly growing catalog of print 
thimbles give you incredible versatility One NEC 
thimble can print in 35 different languages. Another 
has complete technical and mathematical symbols. 
Another a full scientific symbol font. The thimbles 
snap in and out in seconds. And they each last for 
more than 30 million impressions. 

Of all printer companies, only NEC designs and 
manufactures its own comprehensive family of 
forms handlers. We've got eight of them, enough to 
handle any form you can conjure up. They're all user- 
changeoble, too. 

Spinwriters have remarkable reliability, more 
than two years between failures in normal usage. 
And they need no preventive maintenance or 
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routine lubrication. Ever. With only 3 major 
spares, mean time to repair is only 
15 minutes. 

The NEC Spinwriters, Reliable, quiet, 
compact, flexible and easy lo use, 
For more information on NEC Spin 
writers, or to find out how to become 
an NEC distributor yourself, contact Ihe 
authorized NEC distributor nearest you. 


NEC Information Systems, Inc. 


The power supply is unchanged, but 
there are now seven I/O expansion 
slots instead of the eight found in the 
Apple II. Part of the Apple Ile mem- 
ory emulates a 16K-byte RAM (ran- 
dom-access read/write memory) card 
(commonly installed in Apple IIs), 
and the card's former location, I/O 
slot 0, is no longer present. 

The most obvious change is a re- 
duction in the number of ICs (inte- 
grated circuits). Where an Apple II 
with a keyboard enhancer, a 16K- 
byte memory card, and an 80-column 
card included about 120 ICs, the 
Apple Ile provides the same features 
with just 31 ICs. A large part of this 
reduction is due to the use of 64K-bit 
dynamic memories, rather than 16K- 
bit ones, The entire 64K-byte mem- 
ory of the Apple Ile occupies just 8 
ICs. 

Another significant reduction in IC 
count is provided by two custom- 
designed MOS (metal-oxide semicon- 
ductor) ICs—the IOU (input/output 
unit) and MMU (memory-manage- 
ment unit)—that manage memory 
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Photo 7: The Apple Пе engineering prototype wire-wrap boards. The custom MOS IOU 
and MMU ICs are emulated with discrete logic on the board to the left, while the Apple 


Ile main board prototype is on the right. 


and I/O decoding and provide many 
of the new internal features. Photo 7 
shows the engineering breadboard of 
the Apple Пе main board and a sec- 
ond board that emulates the IOU and 


MMU with standard 7400-series ICs, 
so that the designs could be complete- 
ly tested before committing them to 
silicon. The IOU and MMU emula- 
tions required about 50 and 60 ICs 
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Photo 8: The Apple IIe main circuit board. The 31 ICs on this board replace the 120 ICs 
found in a standard Apple II, including a memory card, 80-column card, and keyboard 
enhancer, as well as providing a number of new features not available in the Apple П. 


respectively. In the final board 
(shown in photo 8), these 110 ICs are 
replaced with just two components. 


Working together, the IOU and 
MMU generate all memory-address- 


ing and I/O-decoding signals. The 
MMU is primarily responsible for 
supporting the 6502 processor. It ac- 
cepts addresses from the processor, 
does any necessary memory-bank 
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switching, and converts the address 
to the multiplexed form required by 
the dynamic memories. The IOU pro- 
vides similar functions for the video 
display. It also includes the video- 
timing logic, keyboard control, and 
other miscellaneous functions. To 
support foreign versions of the Apple 
Ile, the IOU includes video circuitry 
to provide both the American- 
standard NTSC (National Television 
System Committee) signals and 
European-standard PAL signals. The 
IOU ICs are customized during 
assembly by the manufacturer by 
connecting the internal bonding wires 
to the appropriate set of pads on the 
IC chip inside the package. 


The Auxiliary Connector 
Although I/O slot 0 is no longer 
present, a new “auxiliary connector” 
can be used in a variety of ways. In 
the factory, the auxiliary connector is 
used to connect special test equip- 
ment to the Apple Пе. With this 
equipment and the signals available 
at the auxiliary connector, problems 


can be localized to one or two ICs. 
Once in the customer’s hands, the 
auxiliary connector is used to hold 
various video and memory options. 
Its set of signals provides access to a 
number of areas in the Apple Ile and 
can, in fact, be used to totally disable 
the internal video-generation сіг- 
cuitry, so that an alternate video gen- 
erator can be installed. Currently, the 
only options supplied by Apple Com- 
puter Inc. for the auxiliary slot are the 
two 80-column cards. However, other 
devices should soon be available from 
Apple and other manufacturers. 


The Extended Memory 
80-Column Card 

Besides an 80-column display, the 
extended memory 80-column card 
provides an additional 64K bytes of 
memory. Rather than switching 
blocks of auxiliary memory into a 
fixed address range, the designers 
chose to replicate the entire 64K-byte 
addressing space on the auxiliary 
card and provide a series of soft 
switches that enable either the main 


memory or auxiliary memory in 
various address ranges. The docu- 
mentation points out that "even 
though an Apple Пе with an extended 
memory 80-column card has a total 
of 128K bytes of programmable mem- 
ory in it, it is not appropriate to call it 
a 128K-byte system. Rather, there are 
64K bytes of auxiliary memory that 
can be swapped for main memory 
under program control." 

To help programmers use the aux- 
iliary memory, the Apple Пе 80-col- 
umn firmware provides two special 
routines: AUXMOVE and XFER. Us- 
ing these two routines, you can store 
and retrieve data in the auxiliary 
memory or transfer control to a pro- 
gram that resides there. 

AUXMOVE is used to copy data 
from main memory to auxiliary mem- 
ory or vice versa. You simply store 
the data's starting address, ending ad- 
dress, and destination address in 
memory locations; set or clear the 
processors carry flag to indicate 
direction; and call AUXMOVE. XFER 
is used in a similar fashion in order to 


jump from programs in main memory 
to others in auxiliary memory (or vice 
versa). XFER may also be used to 
switch stacks and zero pages as you 
transfer from one section of memory 
to the other. 

These two routines, and the aux- 
iliary memory, open up some inter- 
esting possibilities. It appears to be 
possible, for example, to have an en- 
tire Pascal system residing in main 
memory, while a DOS 3.3/BASIC 
system is in auxiliary memory, and be 
able to transfer control between the 
two systems at will. 


Soft Switches 

To support the auxiliary memory 
and 80-column display software, the 
Apple Ile provides a number of new 
soft switches and adds a few new fea- 
tures to the old ones. (A soft switch, 
in an Apple II or Apple Ile, is a 


memory location that can be accessed 
to cause some hardware change to 
take place.) 

Existing soft switches in the Apple 
II were used to select various video 
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APPLE Пе MAIN MEMORY 


RAM CARD AREA 


HEXADECIMAL 
ADDRESS 


FFFF 
F000 
E000 


0000 


1/0 AREA 
CFFF 


2K 

SHARED I/O 
MEMORY 
SPACE 

C800 


C600 


C400 


EXTENDED 80- COLUMN 
TEXT CARD AUXILIARY 
MEMORY 


ROMS 


RAM CARD AREA 


4K 4K 
BANK X1 BANK X2 


ROMS 


80-COLUMN 
ROUTINES 


SELF - TEST 
ROUTINES 


BO - COLUMN 
CODE 


mb шы шыл шл > 


SELF - TEST 
ROUTINES 


Figure 1: Apple Пе memory maps. Within the Apple Пез main memory, ROM can be 
switched to replace RAM in various address ranges. When the extended 80-column text 
card is used, it adds 64K bytes of switched memory. Areas of RAM and ROM that can be 
switched are indicated with arrows. In the 80-column text and double-wide graphics 
modes, the computer's main memory and the auxiliary memory on the card are accessed 
simultaneously to double the display density. Figure 1а (above) shows the language- 
card RAM and I/O areas, while figure Ib (on page 82) shows the main RAM and 
display areas of memory. The 80-column text card includes the alternate text page x1 


only. 


modes and control the internal I/O 
devices (keyboard, game paddles, 
speaker port, and cassette port). If a 
16K-byte memory card was added, it 
included additional switches to dis- 
able the card or to enable areas on the 
card as read-only or read-write 
memory. When using the switches, 
however, the programmer had to 
keep track of them. There was no 
way to read them back. 

The Apple IIe makes many of the 
existing soft switches, and all the new 
ones, readable. Specifically, you can 
read back the states of the video- 
mode switches, the 16K-byte mem- 
ory-card-area switches, and all the 
new auxiliary-memory switches by 
examining locations between hexa- 
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decimal C010 and COIF. To help pro- 
vide better graphics animation, you 
can also read the "vertical blanking" 
from the video display, thus allowing 
you to change the contents of 
memory while it is not being used to 
create the video display. 

The auxiliary memory is supported 
by several new switches that change 
the display from main to auxiliary 
memory, enable display areas in both 
memories at once for 80-column text 
or double-density graphics, and con- 
trol reads and writes to the auxiliary 
memory. Other switches allow you to 
overlay portions of the I/O-.slot 
memory space with the internal ROM 
80-column firmware or self-test rou- 
tines, and select either the standard or 


alternate display character sets. 
(Figures la and 1b provide memory- 
switching maps for the Apple IIe.) 


Apple II Compatibility 

One of the major concerns during 
the design of the Apple Ile was its 
level of compatibility with the Apple 
II. Literally thousands of programs 
are written for the Apple II, and 
numerous hardware products are de- 
signed to plug into Apple II I/O slots. 
User surveys had shown that the 
volume of available software was a 
prime consideration among pur- 
chasers. It was therefore obvious that 
the new machine had to be compati- 
ble with virtually all existing Apple II 
hardware and software products, 
while still including the desired new 
features and design improvements. 

The designers succeeded admir- 
ably. The Apple Ile is physically a 
complete redesign; logically, how- 
ever, it is compatible with almost all 
existing Apple II software and hard- 
ware add-ons. This goal was not met 
simply—more than 150 software 
products and numerous peripheral 
devices were tested for compatibility 
during the Apple Ile development 
process. 

Unfortunately, a few Apple Il- 
based products from other manufac- 
turers won't work properly in an 
Apple Ile—primarily because their 
designers did not follow Apple's in- 
terface guidelines. In general, acces- 
sory cards that occupy one of the I/O 
slots and do not connect directly to 
an IC socket will operate correctly. 
Others that connect directly to the 
main circuit board or to the keyboard 
will not be compatible without 
redesign. 

Examples of cards that will work in 
an Apple IIe include 80-column cards, 
serial and parallel interfaces, graphics 
tablets, disk controllers, and memory 
cards that do not connect to an IC 
socket. To maximize compatibility, 
Apple Il-style video- and game- 
paddle connectors are provided inside 
the case, even though the new-style 
connectors are now on the back 
panel. This allows existing video 
switches, joysticks, and game con- 
trols to be used with the Apple Ile 
(although they may cause excessive 
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Eventually microcomputers 
will all use programmer-less 


information management systems 
like INFORMA X9 The next generation 
in software. The first in multi-user. 


Your microcomputer, no matter how expensive or 
well designed, is no better than the program it 
uses. And most programs are limited to only one or 
two functions. They are for accounting, or payroll, 
or inventory, or mailing, or filing, or computing, or 
whatever...and usually for just one user, as well. 


Soon after buying a first computer every 
businessman or professional finds he needs to do 
more than one procedure with it. He also discovers 
that more than one person in his office will need to 
use it at the same time. 


INFORMA X is the first information management 
system professionally engineered from its inception 
to operate in the multi-user, multi-tasking, and 
multi-processing environment. It is the only 
database software you will ever need. 


The unique achievement of INFORMA X is an 
information system which structures data for 
storage and retrieval. It is the most efficient 
framework for an elegant computer filing system. 
Usually these systems require a programmer to fit 
them to the particular tasks of your business. 
INFORMA X provides a programmer-less system for 
even the first time user to create programs which 
fit exactly his own business needs. 

Circle 5 on inquiry card. 
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Menu driven, screen orientec * 

tutorial response techniques allow anyone to 
create, modify or customize programs to their own 
exact requirements. No “computereze” or cryptic 
languages are used; only single keystroke 
command structure has been used through the 
system's five components: THE DATABASE, THE 
REPORTER, THE APPLICATION WRITER, THE 
SECURITY SYSTEM and THE MENU MAKER. 
Automate your information storage, retrieval and 
transmittal... your way... and step into the next 
generation of business life. 


ABACUS DATA is committed to creating software 
to enhance your business today and tomorrow. We 
welcome questions and comments. Use our toll 
free service numbers. 1-800-874-8555 

and in Florida call collect 904-398-8547. 


abacus data, inc." 
1920 San Marco Boulevard 
Jacksonville, Florida 32207 


CURRENT SPECIFICATIONS: Z80, 8085, 8080A 

Minimum Memory 52K. CP/M®, MP/M®, MmmOST®, TurboDOS® 
Operating Systems. Current delivery customized for TeleVideo®, 
Osborne®, Molecular, Action®, and Altos® 

(Call for others) 
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(1b) APPLE Ше MAIN RAM 


HEXADECIMAL 
ADDRESS 
BFFF 


6000 


RESOLUTION 
GRAPHICS 


4000 
RESOLUTION 
GRAPHICS 


DISPLAY PAGE 1 
2000 


TEXT/ LOW- 
RESOLUTION 


TEXT /LOW~ 
RESOLUTION 
DISPLAY PAGE 1 


Figure 1: (continued) 


RF interference). 

Devices that won't work in an 
Apple Ile include keyboard en- 
hancers, lowercase display adapters, 
numeric pads (existing designs), and 
memory cards that connect to an IC 
socket with a small flat cable. For- 
tunately, the capabilities of most of 
these devices are already included in 
the Apple Ile. 

It is much harder to quantify which 
Apple II software products will or 
will not work in an Apple IIe. To sup- 
port the new hardware features, cer- 
tain changes had to be made to the 
ROM monitor routines, and these 
changes may affect programs that use 
the monitor. Approximately 40 stan- 
dard entry points and routines in the 
monitor have been documented by 
Apple Computer, and all these have 
been left intact and operate correctly, 
even though the actual code may have 
changed somewhat. However, some 
programs use undocumented entry 
points and these may or may not run 


properly. 
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It seems safe to assume that all pro- 
grams written in higher-level lan- 
guages will work. Thus, software 
written in Integer or Applesoft 
BASIC, FORTRAN, PILOT, Logo, 
and Pascal should run correctly (pro- 
viding that no strange monitor 
CALLs were made), along with 
CP/M programs that use the stan- 
dard BIOS (basic input/output sys- 
tem) CALLs. Also, any software sold 
by Apple Computer will be compati- 
ble with the Apple Ile. In addition, a 
great deal of commercial software has 
been tested at Apple Computer, and 
your local dealer should know which 
products are compatible with the new 
machine. (If in doubt, you should ask 
the dealer to demonstrate the pro- 
gram on an Apple Ile before pur- 
chase.) 


Software 

As with most new computers, a 
great deal of software isn't available 
yet specifically for the Apple IIe, but 
the machine doesn't require it. Most 


of its new features can be applied to 
make existing Apple II software easier 
to use. At least initially, the Apple Пе 
will use the same DOS 3.3 disk oper- 
ating system that is currently used in 
the Apple II, although it will prob- 
ably be repackaged on a new master 
disk. 

Apple Computer Inc. has done a 
great deal to make writing programs 
for the Apple Ile as easy as possible. 
The Apple IIe Reference Manual pro- 
vides precise technical descriptions of 
every area of the machine, and the 
built-in memory-management rou- 
tines will encourage programmers to 
take advantage of the extended mem- 
ory option. Because the 80-column 
firmware acts like a conventional 
80-column card in I/O slot 3, pro- 
grams that use 80-column displays 
can easily be compatible with both 
the Apple IIe and the Apple II. 

To help programmers identify the 
type of machine and which options 
are present, the Apple Ife Extended 
80-Column Text Card Supplement to 
the reference manual provides an 
identification routine, with examples 
in assembly language, BASIC, and 
Pascal. To aid outside developers 
(Apple considers them extremely 
valuable), 120 Apple Iles were lent to 
various vendors during the eight 
months prior to the product introduc- 
tion. This allowed a large number of 
software and hardware suppliers to 
prepare a variety of new рго- 
ducts—eighteen programs from ten 
companies are scheduled for in- 
troduction coincidentally with the 
Apple lle. 

One interesting new program for 
the Apple IIe is simply called "Apple 
presents Apple IIe." Primarily a key- 
board tutorial, it uses humorous text 
and excellent graphics to guide you in 
a friendly fashion through the fea- 
tures of the Apple IIe keyboard. The 
section that teaches the cursor keys 
includes two simple but well-designed 
maze games where you guide a rabbit 
or gnome through a maze with the 
cursor-control keys. These made an 
immediate hit with our 3-year-old, 
who within 15 minutes was guiding 
the rabbit through the maze and 
laughing at its antics when it hit the 
walls. 
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Applewriter and Quickfile 

Applewriter Ile and Quickfile Пе 
are Apple Computer's first two major 
software products that are designed 
to use all the new Apple IIe features. 
Both are enhanced versions of the 
same programs for the Apple III, and 
both are characterized by being ex- 
tremely friendly to the user—they 
provide clear, simple prompts, 
multiple menus to select options, and 
numerous "help" screens to guide you 
through the program operations. 
Although at the time this article was 
written (with Applewriter) the docu- 
mentation was preliminary, it ap- 
pears to follow the format of the 
other Apple IIe manuals—clear and 
friendly. 

Applewriter Ile is a document- 
oriented word processor with 
numerous editing and print-format- 
ting features. It will run with or 
without the 80-column display and 
extended memory options, but will 
use them if they're present. One of the 
more interesting features of Apple- 
writer Пе is called WPL (word-pro- 


cessing language). WPL allows you to 
compose and execute a series of Ap- 
plewriter commands that are stored 
in a disk file. It provides looping, 
conditional execution, and sub- 
routine calls, effectively allowing you 
to automate the production of form 
letters, invoices, or other repetitive 
tasks. WPL also provides a turnkey 
capability that can be used to 
automatically execute a WPL pro- 
gram after you load the Applewriter 
IIe disk. 

To get familiar with Applewriter 
IIe, I used it to prepare this article. I 
was particularly impressed with the 
print-formatting capabilities. It was 
very easy to set up a standard manu- 
script page—double-spaced, one-inch 
margins, with headers and footers— 
and I could preview the actual ap- 
pearance of the result by printing to 
the display rather than the printer. It 
did, however, take me a while to get 
used to some of the editing features. 
When you delete characters, words, 
or paragraphs, Applewriter deletes 
from right to left. This is fine if you 


WICAT 68000 computers 
with integral" database 


Back? Order 


Concurrents integral™ database 

boasts features usually found only on 

“mainframes”. 

@ quick design through graphic 
techniques 

e structures that model real world 
complexities (see example at right) 

e large capacity and expandability 

e rapid access of all related records 

e automatically maintained structure 

e efficient use of disk space . 

ө easy to learn and use 


MenuSystem™ 
MenuSystems screen definition 
capability provides the environment 
to build “user friendly” systems 
easily. Screens are “painted” on the 
terminal and are ready to use with 
no programming. 

Application systems are developed 
quickly using Concurrent software 
on the powerful WICAT computers. 
For more information, please write 
or call (513) 281-1270 


integral™ database and 

MenuSystem 

e (substantial discount when ordered 
with computer) 

e (integral'" and MenuSystem are 
trademarks of Concurrent Corporation) 


WICAT System 150 
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are correcting a mistyped character 
immediately but seems a little 
awkward otherwise. On the whole, I 
liked Applewriter and recommend 
that you look it over if you are con- 
sidering purchasing a word processor 
for your Apple Ile. 

Quickfile Ile is an information- 
filing system (or database manager) 
that allows you to store and retrieve 
information, search and sort your 
files, and print reports in formats that 
you define. It also has math capabil- 
ity—you could set it up, for example, 
to file a list of checks and their 
amounts, and it could also balance 
your checkbook for you. 

Quickfile IIe is also compatible 
with Applewriter Ile. Quickfile 
reports can be included in Apple- 
writer documents, and Quickfile files 
can guide the production of Apple- 
writer form letters. I didn’t get a 
chance to spend much time with 
Quickfile, but it appears to be very 
well done, as is most of Apple’s soft- 
ware. 


Documentation 

The new Apple Ile manuals are so 
good they must be seen to be be- 
lieved. In a spiral-bound format, 
slightly larger than the Apple II 
manuals, they are extremely clear and 
readable—presenting their informa- 
tion in an easy step-by-step manner. 
It is obvious that Apple spared no ef- 
fort or expense when designing them. 

The Apple Ile Owner's Manual is 
an excellent example of the right way 
to introduce a beginner to a first com- 
puter. Using clearly written text and 
numerous color photos, it starts out 
by telling you how to unpack and set 
up the computer and then explains 
the various parts of the system in lay- 
man's terms. As you read through the 
manual, points of special interest and 
warnings are clearly noted and possi- 
ble error messages are explained. 
Nine pages are devoted to the key- 
board alone—they describe how to 
use each of the functions available 
and how they are commonly used in 
programs. Further chapters introduce 
you to the system hardware, the DOS 
3.3 disk operating system, the display 
features, and various computer ap- 
plications. Other chapters describe 
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THE DATA ACQUISITION & CONTROL SYSTEM 
YOU SHOULD CONSIDER OVER A MINI. 
EVEN IF MONEY IS NO OBJECT 


Let's say you have enough money LO 
buy nearly any dala acquisilion and 
control system you might want, Whal 
will you choose? | 

If sheer power is your main require- 
ment, you might choose an expensive 
minicompuler system. Bul, Ihen 
again, you might jusl as well choose 
the new DAS Series 500, 

Simply plug the Series 500 inte any 
Off-the-shelf 15M Personal Compuler 
amd you have up to 250 chiannels ol 
analog input, 60 channels of analog 
autpiul and 192 channels of digibal ТАО 
(even AC/DC device control) And 
wilh measurement speeds as high as 
25,000 analog dala points per second, 
and trie 12 or 14 bit precision, vou fl 
have enough power and accuracy for 
Ihe most demanding applications, 

I yeu need Bexibilily, vnl vant 
lo compare olher, more costly systems 
lo the fully modular Series 500. П 
comes supported by an extensive 
library of integrated plug in modules 
thal let veu custom tailor ані any 


combinalion of inpuls and oulpuls, 
digilal or analog. And do so almost 
instantly. 

So the Series 500 is ideal for hun- 
dreds of applications in product lest, 
process control and energy manage- 
ment; in psychology, biology, analyli: 
cal chemistry and neuroscience, 

If ease of use is high on your list, 
consider this: Only the Series 500 
comes equipped will the advanced, 
Integrated ко sofBware package. 
Willi it, you can sel up, collect, store, 
control, display and analyze, all with а 
(ew simple BASIC commands. 

In Гас, Soll 00 makes program 
ming so саху, vou can be ip and run 
ning wilh yonr Series 300 [е same 
day vou pel ib. [ven d youre nol a 
computer expert. 

Now compare advanced (соге, 
Like exclusive forepround/ 
background software architecture 
Ша lets you analyze dala while you 
collect it; Like the real time clack/ 
calendar and precision interval timer, 
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Photo 9: A look at the Apple Ile Owner’s Manual. The manuals provided with the 
Apple Пе set new standards of quality by being comprehensive, very friendly, and by 
containing numerous color photos to illustrate the text. 


the various computer languages, how 
to add components to your system, 
and what to do when you have prob- 
lems. 

This is clearly the first manual a 
new owner should read, and is also 
the only manual that is included with 
the Apple Ile. The new owner picks 
up the only manual in the box and it 
tells exactly what to do to get the 
system up and running. To avoid 
confusion, all other manuals are op- 
tional, and many manuals included 
with products are available separ- 
ately. (The Apple Пе Owner's 
Manual is shown in photo 9.) 


The Apple Ile Reference Manual is 
an optional manual worth noting. It 
provides a complete technical 
description of the machine, and its 
operation, in detail sufficient to satis- 
fy almost anyone. It provides descrip- 
tions of the hardware and special 
features, instructions for using the 
monitor, timing diagrams and pin- 
outs of the custom ICs and ROMs, 
and a complete set of schematics. No 
self-respecting programmer or ex- 
perimenter should be without this 
manual. Apple also provides other 
manuals, including rewritten Apple- 
soft and DOS manuals and reference 


manuals for the Apple Пе and the 
80-column boards; see the “At a 
Glance” text box on page 70. 


Conclusions 
As you can probably tell, I was im- 
pressed with the Apple Ile. The peo- 
ple at Apple Computer had their act 
together when they designed this 
machine and it really shows. 

I am disappointed that the 
80-column cards are not as inexpen- 
sive as they were rumored to be; 
other vendors will probably design 
less expensive ones. However, with 
the new keyboard and 80-column 
display, the Apple IIe can handle just 
about any task. 

The manuals with the system are 
superb. They are friendly, easy to 
read, and comprehensive, setting a 
new standard for the industry to 
meet. 

Applewriter Пе and Quickfile Пе 
are well-written, useful programs that 
will find favor with people who wish 
to use their Apple Пе for word pro- 
cessing and information filing. With 
these two programs and a spreadsheet 
(like Visicalc), you could satisfy vir- 
tually all your computing needs. 

I was most impressed with the 
balance struck between compatibility 
and new features, and the obvious 
care that went into the design. Con- 
gratulations, Apple Computer, 
you've produced another winner. й 


WE GAVE YOUR DRIVES THE FIRST BREAK THEY EVER HAD... 


Un ата" "nal 
Е SOF Unit that te 
pyar Ree aff during periods of 


activity by using a state of the art optoisolator | 


Assembled and tested 
Kit with Documentation ........... $29.95 
Type of drive MUST be stated with order. 
NY residents add local tax. Include $1.50 

for postage and handling. 


OPTRONICS TECHNOLOGY 
P.O. Box 81, Pittsford, N.Y. 14534, (716) 377-0369 


with zerocrossover control and built in activity monitor. 
We've continued to improve the design (it's the size of a business card to 

fit within the drive), ease installation time (about 15 minutes) and models are 
now available for virtually all popular 8 inch drives (including a foreign version). 
So for those of you, who are still grinding down your drives, wearing out media 
and exposing yourself to unnecessary noise...isn't it time to give them a break? 
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15 new problem-solving 
Microboard products. 


Now, RCA offers more 
than 85 “real world” 
solutions. 


The broadest line of CMOS Micro- 
board products inthe industry continues 
toexpand. This means more capability 
for you. 

For example, our Microboard Floppy 
Disk Controller enables you to interface 
with up to four industry standard 8-inch, 
9'4-inch mini, or 3%-inch micro floppy 
disks. You can program the track step- 
pingrate, head load time and head 
unload time. 

This controller is especially effective 
with our new Micro Floppy Disk Drive 


All prices shown are 100° optional distributor resale in U.S., except those marked * which are single unit prices. 
RCA Solid State headquarters: Somerville, NJ. Brussels. Paris. London. Sao Paulo. Hong Kong. © 


1 3%," 54 8" Floppy Ы CCITT Direct- 
°" Disk Controller * Connect 
CDP185651— $280. Auto MODEM- 


300 baud 
2 3'^" Dual MicroDisk CDP1856: Iva 
* Drive Module е 


MSIM50— $790. 


3 MicroDisk Operating 
* Software (MicroDOS) 
CDP185845— $300: 


ROM Monitor 
* Program 
CDFP1BSUT70— $49." 


5 Optically Isolated 
"DC Interface 
CDP18S663—$197. 


Module, which contains two 3'%-inch 
disks—each capable of holding 322K 
bytes of formatted data. And the module 
mounts directly into our industrial 
chassis. 

Were also introducing four new Micro- 
board power supplies to increase your 
design options in the U.S. and Europe. 

And, if data communications is impor- 
tant to you, our Bell compatible MODEMs 
are joined bytwonew CCITT compatible 
Auto MODEM Microboards for Europe- 
to-Europe communications. 

We've even improved internal system 
communications for software develop- 
ment with our powerful new MicroDOS 
Disk Operating System and Monitor Pro- 
gram on ROM. 


Call toll-free (800)526-3862 


And, we've added four new high- 
speed static CMOS memory boards and 
an interface board. Our 32K/64K-byte 
RAM /ROM,8K-byte RAM, 16K-byte 
RAM and 32K-byte RAM boards are 
attractively priced. The Optically Isolated 
DC Interface board features 8 input and 
8 output parallel 1/0 lines. 

Now it makes more sense than ever 
to choose RCA CMOS Microboards: the 
proven, economical, real world problem 
solvers. 

To find out the full story behind these 
new products and the more than 70 
other members of our Microboard family, 
contact any RCA Solid State sales office, 
representative or appointed distributor. 

Or call (800) 526-3862. 
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B. RAM/ROM/EPROM 1. 32K CMOS RAM 
"Memory Board " Memory Board 
Any mix to 64K С0Р185632—5339. 
E 12. Power Suppty- 


* Switching 115V Module 
MSIM40—5394. 


1 Power Supply- 
" Switching 230V Module 
MSIM40E-$394. 


L 4 Power Supply- 
. ** Linear 115V Module 
MSIM41-$157. 


Power Supply- 
* Linear 230V Module 
MSIM41E— $157. 
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Now our $29.95 complete Pascal for CP/M is an even better bargain: 


WHAT THEY SAID ABOUT JRT PASCAL 2.0: 


CREATIVE COMPUTING, Nov. '82 "...While ‘there is no such thing as a free lunch,’ 
JAT Pascal at $29.95 (which includes postage) certainly allows the user 
to experience champagne and caviar at Cafeteria prices...” 


INTERFACE AGE, Oct. '82 “...JRT Pascal is following the example set by Software 
Toolworks (Sherman Oaks, CA) of offering quality software at extremely 
low price..." 

INFOWORLD, Aug. 16, '82 The magazines ‘Software Report Card’ rated JRT's 
documentation 'good' and performance, ease of use and error handling 


‘excellent’ + the highest rating. 


AND NOW: JRT PASCAL 3.0— 


with all the features that earned 2.0 so 
much praise—PLUS the many new features 
shown here. The price?—still just $29.95! 
This astonishing price includes the complete 
JRT Pascal system on diskettes and the 
new expanded user manual. Not a subset, 
its a complete Pascal for CP/M.* 


Modern computer languages recognize 
the advantages of dividing programs into easy- 
to-use functional modules. JRT's external 
procedure modules give you flexibility to run 
programs of almost unlimited sizes. Because 
the procedures are separately compiled, if one 
partof aprogram changes only that part needs 
recompiling. And libraries of external proce- 
dures can be built-up containing code and 
data common to many main programs; the 
time and duplication savings are obvious. 

Faster and more reliable than ever, 
for beginner or expert, engineer or business- 
man, JRT Pascal 3.0 provides a set of 
features unequaled by any other Pascal... 
or any other language. 
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OUR NO-RISK OFFER: 


When you receive JRT Pascal 3.0, look 
it over, check it out, compare it with similar 
systems costing ten times as much. If you're 
not completely satisfied, return it —with the 
sealed diskettes unopened—within 30 days. 
and your money will be refunded in full. 
Thats right: satisfaction guaranteed or your 
money back! 


A JRT bonus: if you want to copy the 
diskettes or manual—so long as its not for 
resale—that's o.k. with us. Pass it on to your 
friends. But don't delay. Send the coupon or 
phone today and start enjoying the Pascal 
advantage; at $29.95, theres no reason 
to wait! 


NEW Full support 
for indexed files 


NEW CRT screen formatting 
and full cursor control 


NEW Facilities for 
formatting printed reports 


NEW 

175-page 

user manual 
with protective 
3-ring binder 
and 5-1/4" or 
8" diskettes 


NEW Handy 
JRT Pascal reference card 


NEW File variables 
and GET/PUT 


NEW Dynamic arrays 


NEW SEARCH procedure 
for fast table look-up 


Extended CASE statement 
Graphing procedures 


Statistic procedures 


14 digit BCD FLOATING 
POINT arithmetic 


True dynamic storage 


Advanced 
assembly interface 


Random files 
to 8 megabytes with 
variable length records 


64K dynamic strings 


Activity analyzer 
prints program use 
histogram 
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Send 
o ЈАТ SYSTEMS 
550 Irving Street/A1 
San Francisco, CA 94122 


Here's my $29.95; please send me JRT Pascal. | understand that if l'm 
not completely satisfied, | can return it within 30 days—with the sealed 
diskettes unopened—for a full refund. (Allow 2-3 weeks for shipping.) 

i need the 5-1/4” diskettes for O Apple CP/M; О Heath, Hard Sector; 
О Heath, Soft Sector; О Northstar; Osborne; О Superbrain; 

| need O 8” SSSD diskettes. 
€0€0€0609000000000000000000000000000000000000000000000000009 


Г] Televideo; О Xerox 820. 


Fast one-step compiler; 
no link needed 


Efficient compiler needs 
only 85K diskette space 


Maximum program size: 
more than 200,000 lines 


or 
phone 415/566-5100 


More than 200 
verbal error messages 


TO JRT CUSTOMERS: THANK YOU. 


Your response to very low-priced/high-quality 
JRT Software has been overwhelming. Since 
last summer we've added almost 25,000 
new JRT owners; because we allow them 
to make copies for friends, the total number 
of new users must be enormous! And just 
as rewarding for us are the many positive 
comments JRT gets from pleased customers 
and the media. Pascal 3.0 is an example of 
new improvements and products we 
have in work. It'S also another example 
of our standing policy: best software 
quality and best a 
price. So to 
customers past 
and future, enjoy 
and thank you. 


Separate compilation 
of auto-loading 
external procedures 


No limits on procedure 
size, nesting or recursion 


JAMES R. TYSON | 
Owner JRT Systems | 


„new, improved, but... 
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(CA residents add sales tax. Add $6 for shipping outside North America.) 
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*СР/М is a Digital Research TM. A 56K CP/M system is required. @ 
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BYTE Interview 


An Interview with Wayne Rosing, 
Bruce Daniels, and Larry Tesler 


A behind-the-scenes look at the development of Apple's Lisa. 


Of the more than 90 members of 
the Apple engineering staff who par- 
ticipated in the Lisa project, Wayne 
Rosing, Bruce Daniels, and Larry 
Tesler are three of those who were 
most responsible for its final form. 
Rosing, formerly of the Digital Equip- 
ment Company, oversaw hardware 
development until Lisa went into 
pilot manufacture and then assumed 
responsibility for technical manage- 
ment of the entire Lisa project. 
Daniels and Tesler were responsible 
for Lisa's systems software and ap- 
plications software, respectively. 
Chris Morgan, senior editor Gregg 
Williams, and West Coast editor Phil 
Lemmons interviewed the three at 
Apple's headquarters in Cupertino, 
California, last October. 


BYTE: Tell us how you staffed the 
Lisa project. 

Tesler: In software, we drew mostly 
experienced people from other com- 
panies and very few people straight 
out of school. Even the ones we took 
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Chris Morgan 
Gregg Williams, Senior Editor 
Phil Lemmons, West Coast Editor 


out of school generally had lots of job 
experience. In fact, one time I 
surveyed the applications group and 
found an average of nine years' work 
experience in software. When we 
looked at résumés, we tried to find 
people with several years of ex- 
perience in development. We made 
exceptions if someone had specialized 
in something we were interested in or 
was a top student who also had good 
summer experience. We wanted an 
experienced team because what we've 
been doing is a very major software 
effort. Its very complex, and there's 
such a large body of software to 
crank out and make reliable that it 
takes experienced people. 

BYTE: When did you do the hiring? 
Tesler: The project went through 
phases. There was some design and 
some implementation when the pro- 
ject first started two and a half years 
ago, but we hired most of our soft- 
ware people about two years ago. In 
three months, we hired most of the 
software staff, and then they spent 
several months learning about the 


machine and designing their par- 
ticular parts of the software. The bulk 
of the programming started about a 
year and a half ago. 

We had to spend quite a long time 
just building a team — people who had 
a common view and could work 
together. We drew people from dif- 
ferent companies with completely dif- 
ferent backgrounds and tried to do 
something that nobody in this group 
had ever done. Some of us had done 
parts of it before. We were develop- 
ing everything in parallel: the hard- 
ware, the operating system, the ap- 
plications, the manuals, the details of 
the user interface. We did have a sort 
of fundamental philosophy, but hav- 
ing to do everything at once means 
you're never sure when you're going 
to get what you need from the person 
who does whatever you need next. 
Daniels: I think communication is the 
key there. If you have that many 
things going in parallel, you spend a 
lot of time communicating so each of 
you knows what the other's doing 
and can depend on each other. 


Who says Payroll 
is simple! 
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There is simply 
no other 


We @ Payroll Ac- 


counting system this complete available for 
microcomputers. The BPI Payroll System per- 
forms all the standard payroll functions. It con- 
tains tax tables for FICA, federal and all 50 
states plus Puerto Rico and the District 
of Columbia, as well as cities and counties with 
uniform methods of taxation. And our Update 
Service keeps your Payroll System current 
with all tax law changes affecting you. 

Companies with as few as four or as many 
as several hundred employees in different 
states or branch offices can simplify their 
payroll accounting dramatically with the ВР! 
Payroll System. It provides for expense 
reimbursement, automatic calculation of net 
pay, and wage distribution. It also produces 
W -2's, payroll checks and other important 
payroll reports. 

With the BPI Payroll System, employees 
may be paid weekly, biweekly, semimonthly 
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or monthly by three methods: salary, hourly 
with up to three different hourly rates, and 
commission. The system also provides 
for income from tips. А”. 
Deductions from FICA, federal and ih“. 
state taxes are built in, and you can | 
easly set up as many as six other deduc- 
tions for your employees. 
All BPI Systems software is designed to 
match the growth of your company: 
* General Ledger 
* Accounts Receivable 
* Accounts Payable 
* Inventory Control 
° Job Cost 
* Time Accounting 
The Payroll System interfaces with the Gen- 
eral Ledger and Job Cost Systems as well. 
Payroll Accounting is simple if your soft- 
ware is powerful enough. Ask for a demon- 
stration by your computer dealer or write us 
for more information. You'll see how simple 
Payroll Accounting can be. 
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SIMPLY, THE MOST POVVERFUL 
SOFTWARE IN BUSINESS. 


3423GUADALUPE / AUSTIN, ТХ 78705 / 512-454-2801 
ВРІ and ВРІ Systems are trademarks of BPI Systems Inc. 
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At last, there's a sophisticated statistics 
package that's easy to learn and simple to 
use: speedSTAT 1. 


With extensive statistical analysis capabili- 
ties—including a capacity of over 10,000 
data points and more than 30 different sta- 
tistical measures—speedSTAT 1 is the 
next major too! in your software collection. 
It multiplies your capabilities... with some 
pretty magical results. 


If you've relied on large computers for your 
statistical needs in the past, you'll appreci- 
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professional statistical 
analysis system for 
Apple” computers 


ate the convenience and affordability of 
speedSTAT 1. And even if you don't have 
much experience with computers or 
statistics, speedSTAT 1 will make your 
computer do the work, so you're free to 
think about the results. 


Of course speedSTAT has a lot more up its 
sleeve. You can learn the details at your 
Apple dealer. Or call Toll Free 800/543- 
1350 (in Ohio call collect: 513/891-5044) 
and we'll send you more information. 


SpeedSTAT is a trademark of SoltCorp International, Inc. 
Apple is a registered trademark of Apple Computer, Inc. 
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Tesler: It took a while to work out 
those channels. It was rough at the 


m beginning, but it's pretty easy now. 
f Our progress was gradual. I think I'd 


call it team-building. Some of the 
things were hard to do in an organiza- 
tion that's thrown together like this. 
But once you've got a team built, it'sa 
valuable asset. Of course, we were 
doing technical work all along, but in 
a sense we spent a year building the 
team and a year building the product. 
Now when we build something else, 
we can do it without the team- 
building step. 
BYTE: What about project security? 
Rosing: We tried to be as secure as we 
could without creating a discouraging 
atmosphere for people to work in. 
Within the group there has always 
been total information transfer, and 
we've kept lots of machines available. 
People have been able to take 
machines home with them. There was 
always the risk of losing a Lisa in a 
burglary, but we had a rule that the 
floppy disk had to be kept separate 
from the machine. We felt it was 
worth risking a theft to gain the in- 
creased productivity of people work- 
ing at home. We've been very for- 
tunate; we haven't lost one machine. 
BYTE: How did you schedule the 
project? 
Tesler: People made estimates, but it 
was difficult. All the estimates were 
conditional —"If the hardware is here 
by a certain date and the operating 
system is frozen and I have the user- 
interface definition and I can get some 
| assistance from people who have the 
| right sort of experience, then I can do 
it in this many months." But none of 
the ifs were ever really possible. 
People were really hesitant to make a 
firm date because there were so many 
| contingencies. We did come up with 
| schedules all the time, but they were 
myths. 
| Daniels: Getting Lisa to market has 
been a dream, a goal that we all have. 
Although we're willing to make com- 
promises to get Lisa out expeditious- 
ly, the dream of what we're trying to 
achieve is the major thing. 
| Rosing: We had this dream of what 
| we wanted to do, and I think over 
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superior quality at superior value is the key to those few 
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Apple I?-compatible drives is the Micro-Sci line of 5 4" floppy 
disk drives and subsystems. 

Business, commercial and professional people needing 
more storage, greater reliability and faster access than previ- 
ously available have been impressed with Micro-Sci's А40 
system since we introduced it back in 1979. For a lower list 
price than the Apple Disk I!®’s, the А40 offers 20Kb more 
capaci faster access time and greater data reliability, 

he ideal solution tothe Pascal" and CP/M: user's 
Pen of space limitation is a Micro-Sci A70 drive, com- 
ining quick access and high reliability with a full 286Kb 
storage capability. 

The newest member of Micro-Sci's Apple 
II-compatible family is the A2, the perfect 
alternative drive for entertainment and other 


packaged soflware. A direct replacement for the Disk II, our 
A2 features total compatibility at a lower cost total. And you 
can mix, or match, our A2 drive and controller with their drive 
and controller and vice versa. You have complete freedom of 
interchangeability, 

Micro-Sci even goes one step further with its controllers to 
include operating feotures the competition lacks, like jumper- 
selectable 32 and 3.3 DOS. 

Give yourselfthe privilege. 

You deserve more for your money, and Micro-Sci delivers 
the most in quality, reliability and performance. 

So when you consider additional drives or a disk subsystem 
for your Appia ll, indulge yourself in the Micro-Sci alternative. 

See our complete product line today at a dealer near you. 

(SPECIAL NOTE TO APPLE III? USERS: 
Micro-Sci also offers a full range of Apple 
ll-compatible drives. Ask your local 
dealer for details.) 
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time we recognized that we couldn't 
achieve some of the goals. Well have 
to take care of them later. We've 
taken the attitude that Lisa is going to 
be good and we're not going to 
sacrifice the integrity of the product 
for scheduling. We wanted to make a 
very balanced set of decisions, and so 
everything, as I say, just started to 
come together. The floppy disk 
works well, the mouse works well, 
the hardware works well, the soft- 
ware is beginning to come, and now 
we'recranking to get this first release 
out. But we won't let it be com- 
promised because of scheduling. 
Daniels: Part of the difficulty was 
that both the user interface and the 
internals - the  architecture— of the 
software are revolutionary. Getting 
that architecture designed and built 
was a big scheduling problem. Once 
we'd done that, we'd built the founda- 
tion. Now building the applications is 
much smoother and has been much 
easier for us to predict. 


Tesler: We didn't know if some of the 
things we started would work at all, 
like the way the dot-matrix printer is 
used and even the way the letter- 
quality printer is used to print the 
graphics. 

Daniels: No one had ever done that 
before. 

Tesler: Theoretically, it ought to be 
possible, but it had never been done, 
and the manufacturer of the printer 
didn't believe it could be done. It had 
to be possible in order for this prod- 
uct to do what we wanted, but no one 
could predict how long it was going 
to take. When we hired the printer 
people we told them to do it in two 
months. It took them a year and a 
half, but they did it. And then the 
high-density disk drives are new 
technology to Apple. A lot of the 
concepts in there had never been tried 
before. That was one of the biggest 
risks. And Apple not only built disk 
drives for the first time but built 
revolutionary disk drives. 
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BYTE: What makes them revolu- 
tionary? 

Rosing: One of the major things we 
did was to vary the speed of the disk 
as you change the track position, so 
the drives keep constant area density, 
and that gives them a greater capaci- 
ty. Second, we used microstepping 
algorithms on the stepper motor so 
that if a head gets off track because of 
changes in humidity and tempera- 
ture, the intelligent controller can 
hunt and find the track. So we have 
much better interchangeability, with 
much higher density, and we're get- 
ting approximately 50 to 60 percent 
more data on that disk by good 
systems engineering. Some of the 
competitive units have a greater 
capacity, but we think the error rate 
ultimately suffers. We wouldn't 
tolerate a serious error-rate problem. 
BYTE: How does the error rate com- 
pare with double-sided double- 
density disks? 

Rosing: As for hard-error rates, we're 
talking about 10", and that occurs 
after so many bits that it's hard to 
measure. But we're quite delighted 
that the measurements are impossible 
to take. Basically that means the er- 
rors are low. 
BYTE: Did you 
40-hour weeks? 
Tesler: Each engineer set his or her 
own schedule. Some engineers work 
something like Monday through Fri- 
day from nine to five. Others work 
all day at the office, then go home 
and work all night there. And what 
an individual engineer does may vary 
from time to time, 

Daniels: These people have pride. 
They set their own milestones and 
they want to meet them, so they'll put 
in extra work to do that. 

Tesler: We decided a long time ago 
that since the project would obvious- 
ly go on for more than a few months — 
a couple of years —we couldn't have 
this constant pressure on everybody, 
because people would just crack. 
BYTE: As individual designers, do 
you feel that your signature is on that 
machine? 

Tesler: I think that's true of 
everybody in the group. Even people 
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Unlike other programs, where the pictures 
on the packaging and in the advertising 
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sound! 
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If there is no store near you, Visa and 
MasterCard holders may order by calling 
toll-free 1-800-852-5000. Or, senda check 
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1. Proven, high-performance hardware: Thousands of 
our microcomputers are proving themselves daily, in the field. 


2. Vast software library: Three operating systems 
(including CP/M), languages, word processors, 

an electronic spreadsheet, versatile utilities and the 
500-program Heath Users’ Group software library. 


3. Self-instruction courses: Evaluation and program- 
ming courses from Heathkit/Zenith Educational Systems. 


4. Service support: Before and after the sale — 
consultation by phone, carry-in service. 


Test run one of our microcomputers 
at any of the more than 60 convenient 
Heathkit Electronic Centers in the U.S. 


Heathkit 
ELECTRONIC CENTERS 


See the white pages of your telephone book mil 
for store locations and telephone numbers. -— 3 


— 5. 


Or if you prefer, send to the address below for a 


FREE catalog: 


Heath Company in Canada: Heath Company 
Dept. 334-984 1480 Dundas St. E. 
Benton Harbor, MI 49022 Mississauga, ONT L4X 2H7 


Please send my free catalog, describing your complete line 
of microcomputer products! 

Name _ 
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The Qume SPRINT 11 PLUS. is the new stan- 
dard of quality for professional, letter-perfect 
daisy wheel printing. And for just $1776, 
you can have it for your personal or desk- 
top computer. It comes complete with a a 
Qume Connection interface module to fit МЕ 
popular computers from IBM, Radio Shack, э - | 
Commodore, Xerox, Hewlett Packard, North ~~ 
Star and many others. Its 96-character daisywheel 
delivers letter-quality text at a steady 40 cps. And 


» with an average of 5,500 trouble-free hours 
Ь (3 years typical use) between maintenance, 

, the SPRINT 11 PLUS is unmatched in 
reliability. Qume quality is the choice of 
| sophisticated, professional users. At $1776, 
P" there's no reason for you to settle for any- 
thing less. Make the Qume Connection by 
calling one of our authorized distributors. 

Or write Qume, 2350 Qume Drive, 

San Jose, California 95131. 


Our new d n... 
SPRINT I1 PLUS. Сите. 
fits every computer. | ш 


$1776. 


It's easy to make the 
Qume Connection. 


Call the distributor nearest you to get the 
best quality printer for your microcomputer. 
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who have been with us for only a few 
months have something in the Lisa 
that they can look at and say, “That 
was my idea; that's my code." It's 
really a group effort. Even marketing 
got involved in the design effort in 
various ways, particularly in user- 
interface issues, product design, 
packaging, and the style of the 
manuals. The whole division really 
got involved. 

BYTE: When did you decide to incor- 
porate all the fundamental applica- 
tions into the system software? 
Daniels: At the very beginning. Some 
applications weren't decided until 
later, but the integration, the way it 
all fit together, was a goal from the 
very beginning. 

Rosing: As a matter of fact, we cut 
out a few more things because we just 
didn't feel we could manage a project 
that large. Then we added a couple 
things back in as we became more 
comfortable with the development 
cycle. But we've basically been 
operating on the same goal for the 
past two years, with very little 
change of direction. 

BYTE: What was the sequence in the 
early days? Did you decide what the 
project had to look like to the end 
user, and then what software was re- 
quired, and then... 

Daniels: Then hardware. In fact, we 
spent the first six months hammering 
out the user-interface docket. We had 
that completely specified before we 
really started the applications. I think 
the key to success here is to know 
where you're going before you start. 
Tesler: The hardware, the operating 
system, and the applications were all 
developed somewhat in parallel, but 
there was a definite cause and effect. 
The people who designed the hard- 
ware had to make decisions, for ex- 
ample, about whether the disk drive 
should have a door that you flip open 
or a button to push, that kind of 
thing. The designers focused on that 
aspect of the user interface even 
before the rest of the user interface. 
They didn't want the user to be able 
to accidentally pull out a disk when it 
was being written on or something. 
So some decisions were made even 


before the hardware was designed. 
There have also been hardware revi- 
sions. The first Lisa hardware was 
here when І came, over two years 


ago. It's gone through 
several. . . how many revisions since 
then? 


Rosing: About four. Each one's been 
an iteration. We discovered a few 
things in the early hardware that 
wouldn't work well. We just took 
them out because we couldn't do 
them properly. The rest has mostly 
been a matter of fine-tuning Lisa so 
that it's very manufacturable and 
very reliable. 

Tesler: Each time they go through a 
cycle, the people working on user in- 
terface get another crack at it — "Since 
you're going to revise the hardware 
anyway, why don't you. . . ?" Or the 
people doing the operating system 
say, "Ihe memory-management unit 
needs to be more general, and since 
you're redesigning the hardware any- 
way...” So we were able to get in 
some hardware revisions. Also, that 
keyboard you saw yesterday is not 
the final one. After user testing, and 
because of needing to support the 
European market, we determined that 
we really needed a couple more keys 
on the keyboard, so we made a major 
change in the keyboard layout. 
Rosing: One of the things about this 
project that's different is that, more 
than any other I've been associated 
with, there's a continuous loop for 
dealing with user issues. We've gone 
to the software and that has implied a 
hardware change. We synthesized a 
lot of different disciplines. The 
power-off button used to be a tradi- 
tional button on the back of the 
machine, but we didn't want to en- 
courage users to turn off their 
machines that way because if they left 
a document open, they would lose it. 
BYTE: Do you expect to find a little 
initial resistance to the fact that the 
machine doesn't actually turn off 
when you push a button? Do you 
think people are going to say, "Well, I 
know I can leave it alone now, but I 
want to make sure it turns off”? 
Rosing: Right. It does feel a little fun- 
ny at first, but after a few times you 
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begin to have confidence that the 
thing does turn itself off. 

BYTE: When you finally got the user- 
interface specified, did you have a 
brief description of it that everybody 
knew by heart? 

Daniels: It was about a 35-page docu- 
ment. 

BYTE: Thirty-five pages of specifica- 
tions? 

Tesler: We have something called the 


User-Interface Standard, and it con- 
sisted of those things which would be 
common to all applications. Also, the 
year after that document was pub- 
lished some revisions and some 
changes were made, and as we built 
applications we found that they had 
even more in common than we envi- 
sioned. Then we would adopt those 
things as part of the standard. 

Daniels: Another thing we've done is 
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e Standard PASCAL features 
plus 
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user tests—taking our ideas and 
bringing in naive users and sitting 
them down and seeing what their im- 
pressions are. That has caused some 
changes, and I think that's all shown 
in the quality. 

BYTE: Where did you get your naive 
users? 

Tesler: Various places —the bulk of 
them were new Apple employees. We 
had a screening process. New Apple 
employees go through an orientation 
the first Monday morning they're 
here. We handed out a questionnaire 
to the new employees about their 
previous experience with computers, 
word processors, video games, and 
that sort of thing, and then what kind 
of work they did. Someone in our 
training department screened all 
those vitae. l'd go in and say I needed 
three user test subjects this week who 
have no word-processing experience 
but who are secretaries or accounting 
people to test out our Lisa Calc. She'd 
go through and pick out some can- 
didates and Га pick the ones | 
wanted, based on their experience for 
whatever test I was trying to run. We 
had about 50 tests this year in 
engineering to test out the software. 

BYTE: The fact that you responded to 
the tests speaks well for the end prod- 
uct. The changes in the keyboard, for 
instance. How recently did you 
decide to change the keyboard for the 
final time? 

Tesler: There were several changes. 
Those from the user tests had to do 
with changing the numeric pad so it 
had the arrow keys on it so you could 
move around in the Lisa Calc table. 
Those tests were run around January 
[1982], I think. 

Rosing: January, and in March we 
decided to make the change. 

Tesler: That was just key-cap legends 
that had changed. The other change 
has to do with the number of keys on 
the keyboard and was primarily for 
the benefit of international sales, 
although it did improve the user in- 
terface in terms of the positioning of 
the Enter key and the Extended 
Character option key, which gives 
you extended character sets. Those 
were all done around the same time. 
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Rosing: The interesting thing is that 
we were at the stage in the program 
where the decision to make even what 
sounds like a simple change takes six 
months to percolate through because 
its not a simple engineering 


change —it's manufacturing, tooling, 
documentation. 

Daniels: We made one legend change 
in June or July — the Apple key. When 
was that? 


TP 


Tesler: July, and it's just now showing 
up. 

BYTE: A legend change? 

Tesler: You saw two keys that said 
Command on them. The new version 
has only one, and instead of saying 
Command it has a picture of an apple 
on it. The reason is that the key's used 
as a shortcut to choose a menu com- 
mand. If you look at a menu, on the 
right you'll see this little apple symbol 
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and a letter. If you hold down the 
Apple key and the letter, you get the 
command. We couldn't find any way 
to symbolize the Command key that 
would fit nicely in a menu and be 
recognizable to people. We tried and 
tried. Finally we decided that the 
apple looked nice and had a nice 
sound to it—"Apple X, “Apple 
R" — and it keeps Apple in the mind of 
the user instead of "control" or 
something else. Its a symbol that 
everybody using this machine will 
recognize instantly, so we decided to 
put it on the key as well as on the 
screen. To finish the artwork in time 
to get the machines to test users in 
time to get responses, and so on, the 
change had to be in by a certain date. 
The decision was made only hours 
before the deadline. 

BYTE: Are there going to be two 
Command keys without legends on 
them? 

Tesler: No, only one. We studied 
IBM and DEC and other keyboards 
and found that they all have just a 
single Command or Control key on 
the left-hand side. We also really 
wanted to put an Enter key on the 
main keyboard because we would 
like to be able to offer a configuration 
in which an alphabetic keyboard and 
a numeric keyboard are in- 
dependent — for, say, a company that 
does only word processing. Word 
processors don't need the Clear func- 
tion, but they do need the Enter func- 
tion, so we wanted to be able to have 
the Enter key on the main keyboard; 
that way, even people without a 
numeric keypad can hit Enter. Again, 
on IBM and DEC keyboards the Enter 
key is standard; on many of those 
keyboards, thats the standard posi- 
tion for the Enter key. So we decided 
to be more like other companies. The 
Enter key also gives us the option of 
removing the numeric keypad with- 
out losing an important function. 
And then the option keys were put on 
the side of those, and there we de- 
cided we did need two option keys, 
left and right, because they're used 
very much like shift keys for typing, 
and in Europe it would be very im- 
portant to be able to touch-type for- 
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eign alphabets for international cor- 
respondence, mathematical symbols, 
and other special characters. So there 
were some trade-offs. We didn't want 
to just keep jamming two of every 
key on the keyboard, so we decided 
what the priorities were and ended up 
being fairly close to the industry stan- 
dard. We have one Apple key, one 
Enter key, and two Option keys. 
BYTE: The user-interface design 
seems to have been difficult. 

Tesler: That was the hard thing that 
affected the most people. A lot of 
software and hardware engineering 
issues were very difficult, but they af- 
fected only a few people. Interface 
issues affected half the division 
because Training, Publications, 
Marketing, and the software person 
implementing the application all had 
an opinion. People like us who were 
overviewing all the applications had 
opinions, in-between managers had 
opinions, kibitzers on the side had 
opinions, too. Not everybody can 


talk about what gate to use in some 
circuit or what routine to use in some 


.program, but everybody can talk 


about the user interface. So we had to 
accommodate all of these things. And 
it turned out that good ideas and 
good criticisms came from 
everywhere. We had to come up with 
some objective way to decide. That's 
why we established the methodology 
which involved user testing. We had 
a procedure for proposing changes, 
reviewing the changes, narrowing it 
down to a few choices, with certain 
criteria like consistency and раг- 
simony. And then we actually im- 
plemented two or three of the various 
ways and tested them on users, and 
thats how we made the decisions. 
Sometimes we found that everybody 
was wrong. We had a couple of real 
beauties where the users couldn't use 
any of the versions that were given to 
them and they would immediately 
say, "Why don’t you just do it this 
way? and that was obviously the 


! i c Di | 


way to do it. So sometimes we got the 
ideas from our user tests, and as soon 
as we heard the idea we all thought, 
"Why didn't we think of that?” Then 
we did it that way. 

BYTE: Bruce, could you say 
something about the software archi- 
tecture? 

Daniels: There's an operating system 
underneath that we built ourselves 
because we felt that the ones that 
were out there didn't quite meet our 
needs. 

BYTE: What does yours do that 
others don't? 

Daniels: It's not just what it does, but 
what it doesn’t do. Some other 
operating systems аге basically 
timesharing systems like Unix that 
have a lot of features that we don't 
need, and why take up extra space for 
that? We wanted a system that the 
user didn't have to be experienced to 
understand, and it had to be very 
reliable. It had to maintain the user's 
data and keep it there. It also had to 
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support things like graphics, the win- 
dows that we have on the screen, the 
mouse, and so forth. We didn't really 
find an operating system that met our 
needs, so we felt we had to go build 
our own. We built the other features 
on top of this—the support for the 
windows, the support for graphics, 
the support for multiple fonts, the 
support for printing. It's really quite a 
rich architecture. At least half of the 
software is in this foundation soft- 
ware. 

BYTE: How large is that in bytes? 
How much code is in that foundation 
software? 

Daniels: Well, source code is 
something like 10 megabytes. 

Tesler: Object code is about half a 
megabyte. 

BYTE: That's what's there before you 
put the application programs in — half 
a megabyte? 

Daniels: Yes. 

BYTE: After you specified the user in- 
terface, what list of hardware re- 
quirements did you come up with? 
Rosing: Well, the main list that was 
specifically user interface would be 
the bit-mapped graphics display and 
the resolution of approximately 700 
pixels across in the horizontal dimen- 
sion, the mouse, and the doorless disk 
drives with the eject button rather 
than an eject handle. They deter- 
mined a lot of the hardware design. 
We had other user-interface con- 
siderations, though. We wanted to 
make the system very easy for its 
users to service —I presume you've 
seen it break apart. Servicing really is 
simple. It took a moderate amount of 
extra product cost to get that feature 
in there. And that's a part of the even 
more global user interface, how 
people perceive the whole system. 
BYTE: Why did you choose the 68000 
microprocessor and what alternatives 
did you consider? 

Daniels: We thought its architecture 
was very broad and strong and would 
take us through the '80s, and we 
wanted that. We wanted something 
to support the graphics, and we 
thought that processor gave us what 
we needed then. The 68000 was a bit 
of a gamble because it was very 


young when we got on it. We were 
getting one sample at a time from the 
local Motorola engineer here. 

BYTE: Do you think the 68000 will be 
the dominant processor in the next 
few years? Is it going to overcome the 
8088, the 8086? 

Rosing: I would speculate that for 
high-end applications with very 
computer-intensive, graphics- 
intensive needs, the 68000 will 
become dominant. 

Daniels: But the 8086 has such an in- 
stalled base going already, I think 
that alone would carry it... 

Tesler: You mean numbers of actual 
units with the 68000 in it, or the 
number of different products? 
BYTE: Both of those questions. 
Tesler: Well, we're putting 68000s in 
the units well sell, so that will mean 
more units with 68000s. We expect to 
sell a lot of machines. 

BYTE: You've got a 68000 machine 
with a lot of memory in there, and 
not too much special-purpose hard- 
ware. Why did you decide to do it 
that way instead of using some ver- 
satile hardware chips, like the NEC 
7220, for video display? 

Daniels: We're very much boosters of 
bit-mapped graphics, and in fact 
hardware support for bit-mapped 
graphics is pretty small. All you need 
is sort of a shift register. We thought 
the flexibility that would give us in 
graphics and the things we could do 
in user interface with bit-mapped 
graphics was well worth the price. 
BYTE: But doesn't the 7220 have bit- 
mapped graphics itself? 

Rosing: Well, there were a couple of 
practical considerations. The NEC 
7220 didn't exist when we designed 
Lisa, although we knew it was 
planned. The second consideration 
was that the 7220 cost more than the 
TTL [transistor-transistor logic] hard- 
ware needed to implement the 
equivalent functions. And the third 
consideration was this: because we 
were able to interleave the memory 
and display cycles, we were able to 
essentially get data out of the 
memory at very little penalty. Using a 
7220 would actually cost con- 
siderably more in terms of system 
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performance. And there was one 
more consideration: with the 7220, 
you can't access the display memory 
bank when the chip is refreshing the 
CRT, and that limits the time you can 
access it to about 10 percent of what 
we have, which would drastically af- 
fect performance. We can access 
memory any time. For equivalent 
performance, we would have to use 
two 7220s, and that would push the 
cost and the "real estate" beyond what 
we have. 

BYTE: On the other hand, software 
doesn't get written overnight. . . 
there's a certain cost to that. You 
know, this is very software-intensive. 
Rosing: Most of the software that 
supports the graphics took three 
years to write, but no hardware in the 
world can duplicate what that soft- 
ware does. 

BYTE: Really? The software is faster 
than the hardware? 


Rosing: No, not always faster. 
BYTE: Its functionality is greater? 
Tesler: Yes. The graphics package lets 
us draw circles, rectangles, ovals, and 
rectangles with rounded corners. It 
also automatically handles clipping 
on nonrectangular boundaries. If you 
have one object over another, you 
can draw the one behind without 
splashing the pixels on top of the one 
that's in front. That's a... 

BYTE: A software revolution? 
Tesler: A very unusual capability, 
which no one else has in that general 
form. The other implementations are 
all either very, very expensive hard- 
ware — the $100,000 class — or in soft- 
ware, which isn't really that general 
and performs much much worse. 
There's nothing in the same class as 
our software as far as capability and 
speed. Of course, there is graphics 
software that's faster and hardware 
thats faster, but it doesn't have 
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anywhere near this capability. 
BYTE: Do you have a Xerox Star here 
that you work with? 

Tesler: No, we didn't have one here. 
We went to the NCC when the Star 
was announced and looked at it. And 
in fact it did have an immediate im- 
pact. A few months after looking at it 
we made some changes to our user in- 
terface based on ideas that we got 
from it. For example, the desktop 
manager we had before was com- 
pletely different; it didn't use icons at 
all, and we never liked it very much. 
We decided to change ours to the icon 
base. That was probably the only 
thing we got from the Star, I think. 
Most of our Xerox inspiration was 
Smalltalk rather than Star. 

BYTE: What does Lisa have that the 
Star doesn't have? 

Tesler: We're talking about graphics 
capability. You originally asked why 
we didn't use graphics hardware. Our 
graphics primitives in software are 
more general than the Star's, so 
they perform better. We have a faster 
and more general ability to draw on 
the screen a picture of multiple 
graphical objects in different shapes, 
to have one window that uncovers 
another, and to repaint just the parts 
that are uncovered. 

Daniels: Look at the desktop 
managers of the Star and Lisa. With 
the Star, you can only put them at 
fixed places on the screen so you 
know they don't ever overlap. On 
ours, you can put them any place you 
want. It's that generality that allows 
us to have arbitrarily shaped things 
and covering each other up and... 
BYTE: Documents or forms, shapes, 
or anything. . . 

Daniels: Yes. 

Tesler: Right. We have curves in it. 
Everything in the Star, youll notice, 
is really rectangular, and our things 
can have curved edges and that sort 
of thing. 

BYTE: Another hardware question: 
How many microprocessors are in the 
machine, what are they, and what do 
they do? 

Rosing: Let's see. One to scan the 
keyboard, in the keyboard housing 
proper; a second one that receives the 
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BYTE interview =x 


keyboard commands and keys up 
mouse events; the 6504 that controls 
two floppy disks; a Z8 microproces- 
sor in the hard-disk controller — it's an 
intelligent controller; and then, of 
course, the 68000. That's five. 
Tesler: Almost every major chip 
manufacturer except for one. 

Rosing: And with only one exception 
all our I/O (input/output) cards have 
microprocessors. 

BYTE: You say that the magnetic 
read/write head in the disk drive is 
microprocessor-controlled in order to 
let it be more sensitWe to variations in 
the alignment. Is that the 6504? 
Rosing: Yes. 

BYTE: What is the microprocessor 
that handles the keyboard and the 
mouse? 

Rosing: That's a National COPS. We 
tried to pick the processor that we felt 
was best for each particular job. 
BYTE: The memory is 64K-byte 
chips? 

Rosing: Yes, 64K chips. 
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Tesler: On the memory we have pari- 
ty and... 

BYTE: What part of the memory is 
video memory? 

Daniels: Some area in the main 
memory can be the video. 

Tesler: Any area at all. In fact, if you 
noticed yesterday in the demonstra- 
tion, when we're developing soft- 
ware, we need debugging information 
to be displayed for the programmer, 
but we don't want it to come out on 
the same screen that the user is seeing, 
so we had this magic toggle we were 
hitting that flipped between two 
screens. There are really two different 
areas of memory with a bit map in 
each. The software can switch bet- 
ween the two to display each in turn. 
BYTE: But they're within the main 
memory? 

Tesler: Yes, absolutely. Anywhere in 
memory. Take any number of con- 
secutive bytes and say that's the bit 
map. 


BYTE: Is anything else in main 
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memory, or is the rest of it all avail- 
able to the user? Is anything else 
mapped to the memory? 

Tesler: Oh, I see what you're say- 
ing—the shared memory. Shared 
memory with I/O is not main 
memory. The 1/O memory is in the 
I/O cards. 

Rosing: It’s not in the memory, but 
it’s accessed like main memory, from 
the 68000 bus. 

Tesler: It's in the address space, but 
it's not in those 64K chips. 

BYTE: A certain address is really an 
I/O port, is that right? 

Rosing: Yes; it's the top physical ad- 
dress of the 68000. 

BYTE: Did you consider voice as part 
of the user interface? 

Rosing: Yes. We looked at it pretty 
hard and at one time in the early 
system we actually had a CVSD- 
based voice subsystem in the com- 
puter, and we took it out because we 
didn’t feel it achieved the quality we 
wanted to have associated with this 
system. 

BYTE: What does CVSD mean? 
Rosing: Continuously Variable Slope 
Delta modulation. It's much easier to 
say alphabet soup. We've thought 
about voice; it's part of our network 
architecture and will appear in the 
future, but only when we feel the 
technology's right so we can be proud 
of what we offer. 

BYTE: That's both input and output? 
Rosing: Right. We look at voice as 
being three problems. There's store 
and forward, which is just moving 
voice messages around, like a glori- 
fied answering machine. Second is 
text to voice; and third, of course, is 
voice recognition, or voice to text. 
The last one's the hardest of all, but 
we look at voice technology as 
something we have to approach in a 
unified way. 

BYTE: What about the program- 
mable serial ports? What chip is used 
there? 

Rosing: They use the Zilog SIO. That 
was one of the last major changes we 
made in the hardware design. We did 
it because we had two high-speed 
ports with less board space, and the 
Zilog SIO chip supports asyn- 
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FULL TWO-YEAR 
WARRANTY. 
EEE 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
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This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards аге 
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Call us at (415) 483-1008 and we may be 
able to ship the same day. 
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Hank: Here's the report you've been 
waiting for Hope you put your system 
on automatic and didn't Stay up. 


To all reps: Price changes on following Take that. bud. (And retaliate fast. 


items effective immediately: І know phone rates аге low now. but 


game's cutting into sack time.) 
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And Hayes is providing the соттип- 
ications link: A first-rate telecomputing 
system thatcombines an intelligent RS-232 
connect modem with a sophisticated, 
easy-to-use communications program. 
The Smartmodem 300. Think of it 
as your computer's telephone. Just plug 
it into any phone jack, and the Smart- 
modem 300 sends messages to and from 
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Whether they're getting the jumpon Ml 
the latest stock reports or waginggalac— per second, over ordinary phone lines. 
tic wars in the middle of the night. more Goodbye isolation. Hello world. 
Your modem is the one peripheral that 
communicating. With each other. With 
offices. Withnetworks, utilities and mail So it's only natural that you'd want the 
services all over the country. best modem for your money. (One that 
— olt comes with a limited 2-year warranty. 
Far superior to acoustic coupler modems. 
which connect to the telephone receiver. 
And it's so easy to use. 
calls automatically. operating with 
rotary dials, Touch-Tone* and key-set 
systems. Plus it works at full or half 
connecting to a time-sharing system, 
while it is a big deal. is no big deal to do. 
Indicator lights let you see 
doing, while an audio speaker 
lets you hear it. (Is the remote 
system down, or was the 
Now all these extras aren't absolutely 
necessary. We could have gotten by 
without them. But at Hayes, we're not 


Г me T" / Your computer's telephone. | 
| 
| | 
your personal computer, at 300 bits 
and more personal computer users are 
makes your computer acomputersystem. 
The Smartmodem 300 is a wise choice. 
It dials, answers and disconnects 
uplex, which simply means that 
what your Smartmodem is 
line just buey? This way, you'll know.) 
satisfied with just “getting by.” That's 
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why we made the Smartmodem 300 so— 

well. smart. You can even program it. 

In fact, we've provided onefor you. 
Announcing Smartcom II™ The 

communications program designed by 


Hayes pen for the Smartmodem. 


If ever was friendly software, the 
emartcom II is it! 

The first time out, you'll be creating 
messages, sending them, printing them 
and storing them to disk. Simultaneously. 

Likewise, when you're on the receiv— 
ing end. Only you really don't need to 
be. With Smartcom II and your Smart— 
modem 300, your computer does it all, 
completely unattended!That's especially 
helpful if you're sending work from 
home to the office, or vice versa. 

But it's justpart ofthe story. For instance, 
before you communicate with another 
system, you need to "set up" your 
computer to match the way the remote 
system transmits data. With Smartcom 
II. you do this only once, the first time. 

er that, the information (called para- 
meters) is stored in a directory on the 
Smartcom II. Calling or answering a sys— 
tem listed in the directory requires just 
a few quick keystrokes. 

You can store Ес sequences 
e same way. 


rt a es Press one key, and 
the Smartcom II 


automatically exe— 


cutesawholestringof numbers to connect 


you to a utility or information service. 
And if you need it, there's always 
“help.” Even while you're on-line, the 


screen will display explanations about a 


Welcome toTELEMAIL! Your last access 
was Tuesday, Jan. 4, 1983 11:07 AM. 
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TELEMAIL.;TELESOFTSS 


prompt, message or parameter that will 
get you on your way in no time. 

Smartcom II also provides a directory 
of the files stored on your disk. You can 
create, display. list, name, re-name or 
erase any file right from the Smartcom II 
screen. | | 


the IBM PC**and Xerox 820-IIf. 

Like all our products, Smartcom II 
and the Smartmodem 300 are backed 
by excellent documentation and full 
support from us to your dealer. 

So see him today. Link up to the excit- 
ing world of telecomputing. Get a tele- 
phone for your computer. 

Hayes Microcomputer Products, Inc. 


5923 Peachtree Industrial Blvd.. Norcross, 


Georgia 30092. 404/449-8791. 


Smartcom Ilis a. trademark of Hayes Microcomputer 
Products, Inc. 

"Trademark of American Telephone and Telegraph 
'*[BM is a registered trademark of International Business 
Machines. Corp. 
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chronous as well as byte-sync and bit- 
sync protocols. We felt that made a 
heck of a lot more sense for the 
customer as the world evolves 
toward X25-type packet trans- 
mission. We didn't want to make the 
customer buy an I/O card to upgrade 
from async to bit-sync. We have only 
three I/O slots, so we'recareful not to 
waste them on things we can put in 
the main machine. 

BYTE: Both serial ports can be bisyn- 
chronous? 

Rosing: Yes; they can be programmed 
any way. 

BYTE: And can this SIO function as a 
UART? 

Rosing: Yes. A UART/USART com- 
bination. 

BYTE: When did you know that you 
were going to have half a megabyte as 
standard memory? When did you 
know how much you were going to 
need? 

Daniels: It's always been a backward 
sort of thing. We had the capability 
for a full megabyte in the machine, 
and it was more a case of how much 
memory we needed to achieve our 
goal. 

Tesler: The sales force wanted it to be 
128K; the programmers wanted a 
megabyte. We negotiated. 

Rosing: Since we were writing the 
code we got the megabyte. 

Tesler: So the hardware people made 
it as big as they could in the address 
space, and then after some testing of 
the system we determined that half a 
megabyte was a reasonable compro- 
mise of cost and performance. 
BYTE:.Do you expect the standard 
memory on other manufacturers' 
machines to jump dramatically after 
the appearance of Lisa? 

Tesler: Well, apart from its impact on 
cost, I don't think the amount of 
memory is a critical factor in deciding 
what machine you want to buy. If 
youre an end user, you should be 
buying a machine based on what it 
does for you, how easy it is for you to 
learn, how easy it is to use. Whether 
it has 12 bytes or it has 12 megabytes 
doesn't really matter to the end user, 
which is our marketplace. We're not 
selling the machine primarily to pro- 


grammers who might care about that. 
End users have no idea which systems 
have more memory or less memory 
or one megabyte or one hundred 
thousand bytes. If other manufac- 
turers are trying to match Apple, they 
should try to match us on ease of use 
and functionality and things like that. 
If they can do it in a small amount of 
memory, more power to them. 
BYTE: Doesn't it matter when you're 
doing something like dictionary soft- 
ware or when you want to read a dic- 
tionary into memory fast and proof- 
read a document very fast? 

Tesler: Yes, there are certain func- 
tions where it definitely makes a dif- 
ference. We have that in our Lisa 
Calc. In order to do rapid recalcula- 
tion, the whole matrix really should 
be in resident memory, so we spent a 
lot of time coming up with a data 
structure that packed that data as 
tight as possible so that it would get 
as many cells as possible into 
memory, no matter what size 
memory there was. 

BYTE: Your version of BASIC will 
use more than 64K? 

Daniels: Oh, yes. We could have put 
less memory in it, but the perfor- 
mance would have been unaccep- 
table. Unfortunately, some com- 
panies advertise machines that have 
less memory than anyone would ever 
reasonably buy. We havent tried to 
do that here. 

BYTE: You didn't use less memory 
and fewer disk drives than would 
really be effective, and so on? 
Daniels: Yes, and I think when you 
look at the typical configurations that 
people buy of other machines, the 
cost is really not that different from 
the kind of costs we're talking about 
for Lisa. If the other machines get 
loaded up with disks and memory 
and the other kinds of things you 
want to run, then their prices will be 
comparable. 

BYTE: When you decided you had to 
have hard-copy graphic output that 
accurately represented the quality of 
the screen graphics, what choices did 
you consider before you did this 
amazing adaptation of a $600-$700 
printer? 
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Circle 35 on inquiry card. 


If you use a Word 
Processor, you need 


GRAMMATIK- 
Beyond Spelling Checking 


Grammatik can find over 15 
different kinds of common errors 
missed by simple spelling 
checkers alone, including 
punctuation and capitalization 
errors, overworked and wordy 
phrases, and many others. Use 
Grammatik with Aspen Software's 
spelling checker Proofreader, 
featuring the Random House 
Dictionary®, or with your current 
spelling checker for a complete 
document proofreading system. 


Read what the experts say: 


"The perfect complement to a 
spelling checker." 

Alan Miller, Interface Age, 5/82 
"A surprisingly fast and easy tool for 
analyzing writing style and 
punctuation." 

Bob Louden. InfoWorld, 12/81 
"Anyone involved with word 

А А А s 

processing in any way is encouraged 
to get this excellent program." 

А.А. Wicks, Computronics, 6/82 
“A dynamic tool for comprehensive 
editing beyond spelling corrections.” 

Dona Z. Meilach, Interface Age, 5/82 
“A worthy and useful addition to your 
word processing software.” 


Stephen Kimmel, Creative Computing, 6/82 
Works with CP/M®, 
IBM-PC®, TRS-809 


Grammatik $75.00 
Proofreader $50.00 


Order directly from Aspen 
Software, or see your local dealer. 
Specify your computer system 
configuration when ordering! 
Visa, Mastercard accepted. 


Random House is a registered trademark of Random 
House, Inc. Other registered trademarks: CP/M: Digital 
Research -- TRS-80: Tandy Corp. -- IBM: IBM -- 
Proofreader, Grammatik: Aspen Software Co. 


Aspen Software Co. 


P.O. Box 339-B Tijeras, NM 87059 
(505) 281-1634 
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Rosing: A wide range of options were 
being discussed, all the way from 
thermal printers to laser printers. We 
tried to identify what's critical in the 
marketplace. We thought there were 
two printers of first priority: a per- 
sonal printer and one with letter 
quality. At the same time our sister 
division, the Apple II-III division, 
was evaluating the same two sets of 
printers. So we teamed up and did a 
survey of virtually all the printers 
that were available from every 
manufacturer who would have the 
volume capability to serve our needs. 
We did an extensive test and put 
about eight dot-matrix printers 
through their paces with really tough 
software. Quite afew of them just fell 
right off the table—it was clear that 
the quality wasn't there. Certain ven- 
dors were also much more responsive 
to fixing problems. So it really boiled 
down to two printers. Then, as we 
developed our printer software, the 
one we're using now —the C. ltoh— 
just far and away stood out as having 
the best mechanical design. You 
could put the dots where you wanted 
them repeatedly, and that's what we 
needed more than anything else in the 
world — good mechanical design. 
Rosing: And a good price. Same for 
the letter-quality printer. 

BYTE: The printer you are using is 
from C. Itoh, but it's your own ROM 
and your own systems software that 
drives the printer through the ROM. 
Rosing: Correct. 

BYTE: What else can you tell us 
about the printer, especially the dot- 
matrix? 

Daniels: Mechanically it's just a raster 
device. 

Tesler: A character generator is built 
into it; it has some capabilities. It 
has a single type style that can be 
stretched horizontally and vertically 
as it's printed, and it has what they 
call a graphics mode. They thought 
that would be used lightly, but it's 
what we use almost exclusively. And 
even within the graphics mode, there 
are two resolutions, low and high. 
High resolution is a lot slower. We 
wanted to offer the user all these 
choices. 


BYTE: So this is a custom design for 
you. . . custom changes? 

Tesler: Custom changes I would say, 
yes. 

BYTE: Did you say it sometimes 
prints out in character mode? I 
thought all of its printing when you 
were controlling it was using the 
highest resolution. 

Daniels: I think all the stuff you saw 
was done at high resolution. 

BYTE: For speed you can go to a dif- 
ferent mode? 

Tesler: Yes; we're planning to offer 
the customer a way to get a quick 
draft using the character generator. 
Characters won't look quite the way 
they will in the final version, but you 
can get output in a hurry. 

Rosing: The printer will have three 
different speeds and three different 
quality levels. 

BYTE: Do you have an idea where 
you're going next? 

Rosing: We have what feels like ten 
years worth of backlog. We have a 
pretty good idea what we're going to 
do for the next few years. 

BYTE: What's that? 

Rosing: The thrust is to expand the 
level of integration within the ap- 
plications and to add facilities to 
make it easier for more applications 
to be written outside of Apple. 
BYTE: Those facilities are the 
development toolkit? 

Rosing: Yes. The development toolkit 
is a key thing. And for a large part of 
the marketplace, adding network ap- 
plications and data communications 
is very important. Last but not least is 
adding really serious database func- 
tionality to the system. If you add all 
that up, it’s as big a task or bigger 
than what we've just done. 

Daniels: In fact, almost as important 
as the team building that we've gone 
through is building up this founda- 
tion that we've used to create the six 
applications we've now built. The 
foundation is an amazing application 
machine. We and others outside Ap- 
ple can build applications that are just 
amazing now, because no one has to 
rebuild the foundation. It's already 
there, in place, and we really hope to 
leverage off that in the future. 
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TECMAR 


NEW 
REMOVABLE 
CARTRIDGE 

WINCHESTER 


Write for new Tecmar information КІН. 


TECMAR 


Personal Computer Products Division 
23600 Mercantile Rood 

Cleveland, Ohio 44122 

Phone 216-454-7410/Telex 241735 


Г complete with 


This is the breakthrough in 
storage that IBM PC people 
have been waiting for, as 
Tecmar engineering keeps 
you moving ahead. 


• the new SyQuest 
5 Megabyte removable 
cartridge Winchester disk 
drive 

• complete, easily installed 
in IBM PC or available in 
IBM-compatible Tecmar 
expansion chassis 

• new Тесгпаг superspeed 
controller 

e [ecmar disk sharing for up to 
4 IBM PCs 

e your best solution for mass 
storage, and the most 
sensible back-up system 
available. 


We believe this is the future 

in storage because we have 
proved its reliability and 

its advantages. The new 
removable cartridge gives 
you unlimited memory at a 
lower price tag than the basic 
Winchester at comparable 
speed. | 

$4795 Controller à ups 
AVAILABLE NOW AT YOUR TECMAR DEALER 


controller & cartridge 


PC-MATE'^ FLOPPY 


TECMAR COMPATIBILITY, VERSATILITY, 
RELIABILITY, AFFORDABILITY, 
RESPONDABILITY 

The first and only complete líne of fully 
compatible expansion options for IBM 
PCs, Including every type of disk drive 


NEW SHARED WINCHESTER PC-MATE''^ 
Our new GT subsyslem upgrades our 
original with 3 times faster speed, sharing 
for up to 4 IBM PCs . . . Controller Board 
available for upgrade on trade-in. 


Controller Board will handle 534" and 8" 
disks. Wincheslers can be installed in our 
floppy subsystem cabinet. 


The new IBM Instruments Computer System: 


Unique combination of features 
Unusual flexibility 
Attractive price 


Anewdimension in small computers. 


menu or by simple direct command. 

The system provides integrated high 
resolution graphics on a CRT. Hard copy is 
supplied by an optional high resolution 4-color 
printer/plotter using plain paper. These high 
levels of resolution are standard from IBM 
Instruments, extra on others. 

Optional diskette and disk drives provide 
up to 44 megabytes of on-line storage. 

A real-time, multitasking operating system 
and a wide range of programming support 
enhance the usability of the system. 


In its price range, the new IBM 
Instruments Computer System offers 
higher levels of function and performance 


than other computers. 


For scientific, engineering and general 
computing applications, including instrument 
control and data acquisition, data analysis and 
communications, no other computer is like it. 

The IBM Instruments Computer System 
is based on the highest performance general 
purpose processor available. Modular design 
permits you to select a configuration to meet your 
present needs exactly. Provision for continuing 
enhancement and upgrading is built in. 


i. 


The value story 


The IBM Instruments Computer System 
can grow easily; you can add options yourself. 
Your initial investment is protected. 

Starting at $5,695, this system gives you 
outstanding power, capacity and performance for 
the money. 


The inside story 


Basic working memory 
is exceptionally large. When 
expanded fully, the IBM 
Instruments Computer System 


SPECIFICATIONS, IBM INSTRUMENTS COMPUTER SYSTEM 
has up to 5 megabytes of 


working memory. 

You'll find more standard 
communications ports and more 
connection modes than on other computers at or 
near the price. The optional integrated Analog I/O 
card further enhances connectability. 

You'll also find a priority interrupt driven 
system with 32 levels of interrupt and 4 direct 
memory access channels. 


The outside story 


This is a computer that people find simple 
to understand and easy to use. Up to three 


Processor 

€ 68000 8-MHz 

Working Memory 

© Up to 128K bytes of 
ROM 

€ 128K bytes of RAM 
expaudable in 256K 
increments up lu 5 
megabytes 

Disks and Diskettes 

@ Up tu 4 Diskettes, 
5%"-322K bytes or 
8"-] megabyte each 

€ Up to four 514" 
Winchester type 
disks, 5 or 10 
megabytes each 


Communications 
€ RS232C—3 ports 
€ [ЕЕЕ-488 bus 

© Parallel VO 

€ VERSAbus* 


compatible system 


bus 

© Analog I/O card 

Printer /Plotter 

9 4-colurs 

€ Upto 200 cps 

€ 200 x 336 duts/inch 

€ Full dot pattern 
control for graphics 
plotting 

Display Screen 

© 12" adjustable 

© 80 characters x ЗО 
lines 


"Trademark of Motorola, Inc. 


© 768 х 480 dots 

€ Memory mapped 

Keyboard and 
Keypads 

@ Full alphanumeric 
keyboard plus 10 
programmable keys 

€ Upto 57 
programmable soft 
keys on processor 

9 10 programmable soft 
keys on CRT 

Programming 

€ BASIC/FORTRAN/ 
PASCAL assemblers 

© Utilities/Diagnostics 

© Chromatography, 
FTIR and other 
application programs 


We'd like to tell you more about it. 


Simply call 800-243-7054. In Connecticut, 
call 800-952-1073. IBM Instruments, Inc. ,. 
Orchard Park, Box 332, Danbury, CT 06810. 


== = = Instruments 
== Inc. 


interface modes (two programmable keypads and 
a keyboard) provide a wide range of choices for 
interacting with the system. Operation is from 
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The Enhanced VIC-20 


Part 1: Adding a Reset Switch 


Joel Swank 
12550 SW Colony #3 
Beaverton, OR 97005 


Most microprocessor chips have an input pin called 
Reset. When an electrical zero or ground is applied to this 
pin, the microprocessor clears all internal registers and 
starts a preselected sequence of initialization instructions. 
That's how a microcomputer begins operation when you 
turn it on. Most microcomputers also have a Reset switch 
that enables the operator to apply the zero signal to the 
Reset pin to restart the computer. Unfortunately, the 
Commodore VIC-20 does not. 

The VIC has a restore function that is activated by 
pressing the Stop/Run and Restore keys at the same time, 
but it doesn't use the 6502 microprocessor's Reset line. In- 
stead, the Restore key is connected to a 6522 VIA 
(versatile interface adapter) that is programmed to inter- 
rupt the 6502 microprocessor each time you press the 
Restore key. The 6522 is connected to the 6502's NMI 
(nonmaskable interrupt) line. When the VIA interrupts 
the microprocessor, the program being executed stops 
and the VIC NMI interrupt-handling routine takes con- 
trol. This routine checks to see if the Stop/Run key is de- 
pressed and, if it is, executes the warm-start routine. If 
the Stop/Run key is not depressed, the original program 
continues. In normal operation, this method of resetting 
the VIC works fine. When a program runs astray, you 
just press Stop/Run and Restore to recover. Any BASIC 
program in memory is preserved, and all parameters 
(screen color, sound, input/output devices, etc.) are reset 
to default values. 


Editor's Note 

The VIC-20 is one of the new breed of low-cost computers that offer a 
surprising amount of computing power for the money. But its low cost 
means that it lacks some of the features we've come to take for granted. 
In this series of articles, Joel Swank will "enhance" the VIC-20 and 
hence increase the utility of this very interesting computer. . . .5.].W. 


118 February 1983 © BYTE Publications Inc 


For the restore function to work, the VIA must be pro- 
grammed properly. If the errant program has inserted 
random data into the VIA registers, the restore function 
will not work. There's another problem: the 6502 can 
enter a state in which the NMI has no effect. In this 
“hung” state, the 6502 performs no operations. You rare- 
ly encounter it when you use BASIC programs, but if you 
try to develop any machine-language subroutines, it 
could happen often. In both of the above cases the restore 
function does nothing. The only way to recover is to turn 
the VIC off and back on again, thereby erasing any data 
or programs that are in memory. A Reset switch can 
reinitialize the VIC without turning it off while preserv- 
ing anything in memory. 


Installing the Switch 

You can implement a Reset switch for the VIC by add- 
ing two wires and a switch. Figure 1 shows the schematic 
diagram for the VIC Reset circuit. Normally, the 555 
integrated circuit (IC) timer on the VIC board is used to 
generate a 3-second low pulse on the Reset line at power- 
up. The switch serves to temporarily connect pin 2 of the 
555 (the trigger input) to the ground line. That causes the 
555 to repeat the pulse, which completely resets the VIC 
system without losing the data in memory. (Note: mak- 
ing this modification to the VIC will invalidate your war- 
ranty, so you might want to wait until it has expired.) 

The Reset circuit requires one normally open SPST 
(single-pole, single-throw) push-button switch and two 
6-inch lengths of stranded insulated hookup wire. To in- 
stall the circuit, you'll need a 25-watt or smaller soldering 
iron. Do not use a 150-watt soldering gun; it will destroy 
your VIC's printed-circuit (PC) board. Be sure to use only 
rosin core solder. You'll need a pair of wire cutter /strip- 
pers and a pair of small needle-nose pliers. To mount the 
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Create transportable software with... 


MULTIUSER 
JATAFLEX 


Get unmatched relational data base 
power and applications transportability 
with DataFlex. Applications created 
with DataFlex run on single and multi- 
user, 8 and 16 bit systems! What other 
data base lets youtake advantage of: 


CP/M Action DPC/OS® 
MSDOS Molecular N-Star™ 
PCDOS Novell Share/Net™ 
PC-Net Televideo Mmmost® 
CP/M-86 Corvus “PC” Network 
MP/M-86 TurboDOS 


OSM Zeus® ??? Network 


Multi-user operating system imple- 
mentations of DataFlex provide data 
protection to the field level in the data 
base, allowing multiple users to run the 
same on-line multi-file application. 


All DataFlex versions provide on-line 
multi-key ISAM, powerful data entry 
and report generation, and a friendly 
menu to run your applications. 


For more information contact your 
dealer or: 


SATAACCESS 


CORPORATION 
4221 Ponce De Leon Blvd. 
Coral Gables, FL 33146 
(305) 446-0669 


CP/M & MP/M® Digital Research, MSDOS® Microsoft, 
PCDOS® IBM, TurboDOS® Software 2000. 
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Circle 135 on Inquiry card. 


RESET 
SWITCH 


Figure 1: A circuit diagram for the Reset switch, which has been 
added between pins 1 and 2 of the 555 IC timer. 


switch in the case, you'll need a %-inch electric drill and 
drill bits. A small vise to hold the switch while soldering 
would be handy. You will also need a small Phillips 
screwdriver to disassemble the VIC. 

First disconnect the power cord and any peripherals 
that are connected to the VIC. Then turn the VIC upside 
down and remove the three Phillips screws in the bottom 
front of the case. Turn the VIC back over and lift the top 
front of the case. It should separate from the bottom and 
hinge on some hooks at the rear of the case. You will see 
two sets of wires that connect the top and bottom of the 
case; these connect the main PC board in the bottom of 
the case to the keyboard in the top. The group of 18 wires 
on the left is for the keyboard. The wires must be discon- 
nected at the connector on the PC board, Gently work 
loose this connector to reveal a row of square posts. The 
two wires on the right are for the power LED (light- 
emitting diode). They must also be disconnected from a 
connector on the PC board. When both sets of wires are 
disconnected, remove the top of the case and put it aside. 

Let's take a look at the VIC board. Two versions are 
currently in use. The original version, made in Japan, 
was produced under an FCC waiver that allows it to emit 
substantial RFI (radio-frequency interference). A small 
printed notice over the game input/output (I/O) port 
states this waiver. The newer VICs, which are produced 
in the United States, have sufficient shielding to meet 
FCC regulations. Their PC boards are also arranged dif- 
ferently. I have one of the older models, so I'll approach 
it first. 

On the older versions of the VIC, the right side of the 
PC board is almost completely taken up by the power 
supply and heat sink. On the far right are the connectors 
for the power cord and the game I/O. At the right rear is 
the housing for the expansion slot. The left side is taken 
up by the ICs that make up the VIC computer. The two 
40-pin ICs in the left rear corner are the two 6522 VIAs 
that the VIC uses to communicate with external devices. 
Just in front of them are the two 24-pin ROMs (read-only 
memories), which contain the machine-language routines 
that make up the VIC control program and BASIC. In 
front of them is the 6502 microprocessor that controls the 
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Photo 1: The VIC-20 circuit board. The Reset switch, shown at 
left, has already been installed inthe American version. (Photos 
by John M. Hannan.) 
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Photo 2: A close-up of the VIC-20 circuit board. The Reset 
switch is connected to pins 1 and 2 of the 555 IC timer next to 
the lower left-hand corner of the perforated metal box. 


entire system. At the rear center is the 24-pin ROM that 
contains the VIC character-set patterns and the 40-pin 
6560 video-interface chip (hence VIC) that controls the 
output to the TV. In front of the 6560 are the ten 2114 
RAMs (random-access read/write memories) that make 
up the VIC's 5K-byte standard memory. The rest of the 
ICs on the board are the TTL (transistor-transistor logic) 
chips that perform the address decoding and interface 
between the larger ICs. 

Photo 1 shows the newer version of the VIC, which has 
the power supply, expansion slot, and game I/O on the 
right side. It has additional metal shielding over the 
power supply as well. The ICs on the new version are re- 
arranged. The 6502 microprocessor and the two program 
ROMs are located in the right front just below the power 
supply. The RAMs are located in the front left in two 
rows. The character-set ROM is just to the right of the 
RAMs. The 6522 VIAs are located in the left rear corner. 
The 6560 and the rest of the TV circuitry can be found in 
the center rear covered by a metal box. The 555 timer is 
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located at the left of this metal box. 

You will install the Reset switch at the center of the far 
left end. To the left of the perforated metal box is the 555 
timer (see photo 2). With only eight pins, it is the smallest 
IC on the board. Connecting the Reset switch involves 
soldering wires to pins 1 and 2 of this IC. The 555 has a 
dot beside pin 1. The pins are numbered counter- 
clockwise from pin 1. 

Before you make any connections, you must take the 
PC board out of its case. Remove the screws in the cor- 
ners of the board, the two screws along the rear edge, and 
the screw along the front edge. The old version also has a 
black screw in the front center of the black-metal heat 
sink. Do not remove the two screws along the right edge. 
Once you've removed these seven or eight screws, the PC 
board should lift easily out of its case. If the area you're 
working in has any static electricity, make sure you 
discharge yourself by touching a metal object—a filing 
cabinet or table, say— before touching the PC board. 
Static electricity can destroy the delicate ICs on the VIC 
PC board. 

Place the PC board on a flat surface to install the 
switch. Strip about % inch of insulation off each end of 
the two 6-inch lengths of wire. Twist together the strands 
of the four exposed ends and tin them by melting solder 
into the strands—that makes them easier to solder to the 
board and the switch. Next, solder one end of each wire 
to one of the connections on the switch. Solder the other 
end of one of the wires to pin 2 of the 555 IC. Solder the 
other wire to pin 1 of the 555. When you solder the wires 
to the pins, get the connections hot enough to melt the 
solder, but be careful not to get them too hot. Excess heat 
can damage parts and cause traces to lift from the board. 
The key is to work as fast as possible. 

After you've made all the solder connections, you'll be 
ready to prepare the case for mounting the switch. You'll 
have to drill a hole through the left side of the case large 
enough to accommodate the neck of the switch. Because 
the VIC case is about %4 inch thick, you may have to 
countersink the hole (i.e., make it funnel-shaped) so that 
enough of the neck of the switch will fit through to fasten 
it. Locate the hole high enough from the bottom of the 
case so that the switch will not touch the PC board and 
close enough to the 555 so the wires will reach. Drill the 
proper size hole. If you need to countersink, use the point 
of a larger drill bit to partially increase the size of the hole 
from the inside of the case. After drilling the hole, make 
sure that the switch fits properly. Return the PC board to 
the case and reinstall the seven or eight screws that hold 
the PC board. Then insert the switch into its hole and 
fasten it securely. Reattach the two cables from the top 
half of the case. The cable on the left, for the keyboard, is 
keyed and will install in only one direction. The polarity 
of the LED cable on the right does not matter. Place the 
hooks in their slots at the rear of the case and gently close 
it. If the case is slightly warped, you may have to press 
down on the rear to get the hooks to engage properly. 
After you've closed the case, examine it on all sides to be 
sure that it has no gaps. Turn it over and reinstall the 
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Transfers any file back and forth! 


Increase VisiCalc and Wordstar power by transferring 
files from the Apple II to the IBM Personal Computer—with 
no retyping and no errors! 


CONNECT Apples to IBMs, Apples to Apples, or IBMs to 
IBMs. Transfer information from any file thousands of miles— 
in minutes. 


UPGRADE your 64K Apple VisiCalc to 256K IBM VisiCalc 
power. Your worksheets can be larger. 


INCREASE your Apple Wordstar 130K floppy 
capacity to IBM DOS Wordstar 320K floppy 
capacity. Over twice the space on disk. 


CONTROL communication from either side in either 
direction with Master/Slave operation. 


COMMUNICATE with people using the Electronic Mf 
Mail mode. The Apple-IBM Connection can be 
used to send messages to Apples or IBMs. 


Designed for the non-technical user, the Apple- | 
IBM Connection comes with a disk for the Apple 
and a disk for the IBM. Connect the two computers 
with a cable or a telephone modem and insert 

the disks. 


AVAILABLE 


Turn on the computers and the software does all the work, 
asking you for the name of the file being transferred, the 
transfer speed, and the type of connection you are using. 


Less than one minute after powering up, the transfer starts. 
The software checks fo make sure that no errors occur during 
transmission. 


Alpha Products for the IBM Personal Computer 


All Alpha products come with speken instructions. 
= _ Alpha Software—professional, innovative, 
and easy to use. 


Data Base Manager Туре Faces 
Question Mailing List 


Call us for participating Computerlands and 
other dealers at (617) 229-2924. 


REQUIREMENTS 


Apple 1—1 Disk, 64K Memory. D.C. Hayes Місго- 
modem Il or Mountain Hardware CPS Сага. 


IBM PC.—1 Disk, 96K (Compiled Version) or 
64K (BASIC Version). Any RS-232 Card. 


“alphe 
50 


FTWARE CORP 


Circle 18 on inquiry card. 


$195.00 


12 NEW ENGLAND EXECUTIVE PARK BURLINGTON, MASS. 01803 


TODAY! 


Appleisa trademark of Apple Computer Company. IBM is a trademark of International Business Machines Corp. 
VisiCalc is a trademark of VisiCorp. Worcbtar is atrademark of MicroPro Corp. 


Listing 1: The Reset program, which will reset the first link field and end-of-program pointers. Starting at line 25, use the POKE 


command to enter the program. 


ЕМС 


SUIC LINE LINE CALCULATOR 


ASSEMBLE IM TAFE BUFFER 
FING LAST LINE 

;RDD ТШО TO GET 

;EMD GF PROGRAM 

SAHE SALE IH EMO FOIHTER 
LEJ TO HI BYTE 
JIN CASE OF CARR 
;RETUREH TO VIC 


L WALUES IHTO MEMORY 
E РЕОСЕЯМ 


0001 0000 

0002 0000 Е 

GOAZ 0000 ; PROGRAM TO RESTORE THE BASIC 
0004 0000 ; OF PROGRAM POINTER. 
0005 0000 Я 

0005 0000 ; CALL WITH SYS 82 

000г 0000 

dode 0000 CHAIN 240523 

0009 0000 

Q010 0000 *z$230 

0011 SE 20 33 C5 IER CHRIH 

Q012 SSF 18 CLC 

0015 0340 A5 22 LDR £22 

0014 0342 89 02 ALC #2 

0015 0344 85 2D STA +20 

0016 0345 AS 27, LOA $22 : ADC 
0017 0245 63 00 АСС #0 

0015 0349 55 2E STR $2E SAVE IT 
0019 024 60 RTS 

0020 0540 І 

0021 04р ; 

0022 0740 : POKE THE FOLLOWING DECIMA 
0023 0340 ; STARTING AT S25 TO USE TH 
0024 0240 

0025 024 POKE 225,32 

0026 0240 POKE 529,51 

0027 0240 POKE 250,197 

0026 0246 ;POKE 321.2 

бйраз 04р POKE 852.165 

0020 040 FOKE 822,34 

0051 0540 POKE 824,105 

0032 0340 POKE $35.2 

0057 0240 ;POKE 236,133 

0034 0540 ;POKE 857,45 

0055 0340 :РОКЕ 832,165 

O36 0240 :РОКЕ $34, 35 

0027 0340 :РОКЕ 840.105 

0025 0240 ;POKE 841,0 

0029 баар :РОКЕ 842.123 

0040 0240 :РОКЕ 647, 46 

0041 0540 PORE 344,96 

0042 0246 ; 

0042 0240 .EHD 

0044 0240 ERRORS= 0000 


three screws іп the bottom. You now have a Reset switch 
for your VIC. 


Memory Pointers 

You can use the Reset switch to recover when 
Stop/Run and Restore have no effect. Reset does not 
erase a BASIC program, but it does change two pointers 
in memory that VIC needs to find the program. One of 
the pointers that is altered is the link field in the first line 
of the BASIC program. Each line of a VIC BASIC pro- 
gram has a pointer to the next line. Reset clears the link in 
the first line so that the VIC thinks there are no 
statements in memory. Reset also changes the pointer to 
the end of the program. Both of these pointers must be 
restored to their proper values for the VIC to recognize 
the program that is in memory. 

The easiest way to restore these values is to use the 
PEEK command to examine them before you run the pro- 
gram and then write them down in case you need to use 
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Reset. Then after you reset you can use the POKE com- 
mand to restore them and execute the BASIC CLR com- 
mand to reset the other BASIC pointers. Of course, 
chances are that when you have to use Reset you will not 
have thought to do this. It's possible to find the correct 
values for these pointers after the VIC has been reset. 
On a standard VIC the first link field is located at 
memory locations 4097 and 4098 (1001 and 1002 hex- 
adecimal). It is a 2-byte pointer to the beginning of the se- 
cond line of the program. The end-of-program pointer is 
at locations 45 and 46 (2D and 2E). Finding the end of the 
program involves following the chain of BASIC state- 
ment links to the end of the program. Fortunately, there's 
a machine-language subroutine in the VIC ROM that will 
reset the first link and find the end of the program. To 
help in executing this subroutine I wrote the Reset pro- 
gram shown in listing 1. The program calls the VIC ROM 
subroutine that recalculates the VIC statement links and 
leaves the last pointer in a temporary memory area. It 
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FRANKLIN'S ВАК 


Extras can more than double the price of your per- 
sonal computer. Not so with the Franklin ACE 1200. 
It's the professional computer system that includes 
the extras—and a long list of exclusive Franklin 
features that make it the most extraordinary value on 
the market today. 


The ACE 1200 has everything you'll need 
to add a color or black and white monitor, 
modem, printer, back-up disk drive and 
other accessories. You can choose from 
theenormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software-compatible with 


DOZEN! 


.2 — سے — = 


13 Good Reasons to Buy 


1. Apple® IIl-compatible 

2. CP/M®compatible 

3. 128K of RAM 

4. Built-in floppy disk drive 
Disk controller 
80 column card 
Serial interface 
Parallel interface 
Upper and lower case 
VisiCalc? keys 
Cursor control pad 
Numeric pad 
Auto repeat keys 


the Apple Il. And, with the built-in CP/M card, you 
can run both Apple Il and CP/M programs. Franklin's 
CP/M operates three times as fast as many com- 
peting systems, drastically reducing processing 
time for most business applications. 


The Franklin ACE 1200—the most extraordinary value - 
on the market today. Call or write today for 
the name of your local authorized Franklin 
dealer. 


Franklin ACE is a trademark of Franklin Computer Corporation. 
Apple is a registered irademark of Apple Computer Inc. 
CP/M is a registered trademark of Digital Research Inc. 
VisiCalc is a registered trademark of Visi Corp. 


FRANKLIN 


COMPUTER CORPORATION 
7030 Colonial Highway, Pennsauken, NJ 08109 609-488-1700 
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then increments this pointer by two and stores the result 
in locations 45 and 46 (2D and 2E). To use the Reset pro- 
gram, you must first enter it into an unused area of 
memory by using the POKE command. As shown in 
listing I, it resides іп the VIC tape buffer at location 828 
(33C), but it is relocatable and could be located in any 
spot you are sure will not be used. Use the POKE com- 
mand to enter the decimal value given in the listing (start- 
ing at line 25) into memory beginning at location 828. 
Next enter a nonzero value into the higher-order byte 
location of the link field with the command POKE 
4098,1. That lets the VIC ROM subroutine know that a 
program is in memory. Call the program with the BASIC 
SYS command SYS 828. Now initialize the rest of the 
BASIC pointers with a CLR command. The BASIC pro- 
gram is now fully restored and you can LIST it or SAVE 
it on tape. 


The lega Super Computer 


Computer 


***GA[FE*** 


USED COMPUTERS AND 
PERIPHERALS 


SBC-2001 Advanced Singleboard Z30A 


Note that you must not use any BASIC variables dur- 
ing the above procedure. Doing so will wipe out part of 
the BASIC program. And if you're using an expanded 
VIC, the location of the first link field is different. If you 
have only a 3K-byte expansion board or a Commodore 
Super Expander plugged in, the higher-order byte of the 
link is located at 1026 (402). If you have one or more 
8K-byte expansion modules, the higher-order byte of the 
link is at 4610 (1202). You can still use the above pro- 
cedure to find the correct link value by substituting the 
appropriate address. If you have changed the pointer to 
the end of BASIC memory at locations 55 and 56 (37 and 
38), Reset will restore it to the default value. 

The VIC Reset switch is a handy addition to the 
VIC-20. It can save you hours of retyping a program. Us- 
ing Reset instead of the on/off switch will also save wear 
and tear on your VIC. m 


Get Graphics 
On Your 
DEC* LA 120 


DECPLOT' upgrades your DEC LA120 to 
print graphics fast—only 35 seconds per 
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At last! A professional expandable single board computer 
which offers all you could ever desire and afford: 
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a MEGA CO. 


2318 5 Park Street, Madison, W 53713 (608)255- pd 
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“ELF” Interface, 
Converts Your 
Typewrlter into Printer 


e Finest print quality • Low cost 

• Easy Installation e Quick delivery 

e Fits IBM Selectric® and Electronic 
Typewriters 

• Models for all popular computers 

• Call or write for more Information, 
today! 


- We export to all countries - 


INTERNATIONAL INC. 

5115 Douglas Fir Rd. 

Calabasas, CA 94302 U.S.A. 
Tel: (243) 710-1444 TLX/TWX: 910 494 2100 
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64K bytes of memory expandable to 256K, DMA, 
four serial ports, complete with BIOS for CP/M 
2.2, and two 8-inch double-density disk drives. 
System has been assembled, tested, and bumed-in 
зеет тя ъъ р 1! 1 #4 1 41 5 › эз + ка з + җа озо) єт a у е а $1300 


Singleboard CP/M system 

AC-85 manufactured by Autocontrol; 8085 pro- 
cessor, nins at 10 MHz; 64K bytes of memory; disk 
controller performs DMA; CP/M bios in ROM; 
three serial ports, with individually software- 
selectable baud rates. Price includes: power supply, 
two 8-inch, double-sided, double-density disk 
drives, and CP/M 2.2 


Jon Swanson 
c/o BYTE, 70 Main Street 
Peterborough, NH 03458 
(603) 924-9281 


DAISY WHEEL PRINTERS 
SMITH-CORONA TP-1 


$529 


BROTHER HR-15(2 colors) 

BROTHER HR-1(16k) 

DAISY WRITER 2000(48k) ....., 
C-ITOH F-10(40 cps) ........« 
COMMODORE 64 Computer .., SAVE 
OSBORNE Computer $1595 
SANYO MBC-1000(incl sftwre) $1595 
KAY-PRO сева серое 

ZORBA 
е Р 
Franklin-Ace пили» кь» 


MICRO MART 
5375 Kearny Villa Rd #115, San Diego CA 92123 
(619) 268-0169 
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average page... Just $595. Need color too? 
Get DECOLOR"...Only $995. Fully com- 
patible with most graphics software and 
CRT display terminals. 

NEW! VT-125 

COLOR PRINTER INTERFACE 
$495 
Texprint's simple plug-in modules require | 
no extra custom software for dot-address- 
able or character-graphics applications. 
Expand LA120 performance, yet preserve 
all original functions. Available now from 
Texprint or DEC distributors. 
"Registered trademark of Digital Equipment Corp. 


"TEXPRINT, INC. 


iN 8 Btancnard Rd 
PAP [| | Burtington. MA 01803 


{ETT 272-3384 
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SMITH CORONA TP-1 
Letter Quality - Electronic Text Printer 
(Daisy Wheel) 


Many additional Hardware 
and Software items available. 
e Atari 800 - $539 
e Atari 400 - $229 


CALL TOLL FREE 
1-800-421-8978 


OR WRITE 
Computer Source International 
Postal Division C 
P.O. Box 213, Daleville, AL 36322 
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Public-Domain 
Apple Graphics Routines 


One reason for the Apple II's popularity 
is the large amount of public-domain soft- 
ware available for it. Most public-domain 
software is rather modest stuff, but some- 
one occasionally donates an impressive 
piece of software that is easily good enough 
to be sold commercially. Such a piece of 
software (obviously a labor of love that 
reflects much work and talent) is David 
Shapiro's Dr. Cat's Grafix Disk. This is an 
Apple II floppy disk running under the 
DOS 3.3 operating system that gives the 
user a 5K-byte package of high-resolution 
Apple graphics routines, the source code 
for the assembly-language routines (in 
Apple DOS Tool Kit format), some docu- 
mentation, and a lot of enjoyable demon- 
stration programs. 

David sees Cat-Grafix, as he calls them, 
as an alternative to the high-resolution 
drawing routines provided by Applesoft. 
The package has 25 major routines, each of 
which can be called from BASIC or 
entered via an optional set of ampersand 
routines (e.g., &HIRES). The routines in- 
clude both color and black-and-white ver- 
sions of subroutines that plot points, draw 
lines, outline or fill boxes and circles, scroll 
the high-resolution screen, and draw char- 
acters from a user-defined character set 
onto the high-resolution screen. 

The disk and associated software are in 
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wise) if credit is given to Cat-Grafix. The wards, incentiv Or gifts, rd | d 
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disk is currently being distributed through Mums, COUPON, or CO у completing the z 
Apple user groups and can be copied with- | | As lapel pins, tie Satistactj On E act MC/N, Inc. @ | 
out limitation. If you cannot get this disk | шы О guarantee di 
me Pr your money b d, or ` 
through these channels, it can be ordered герц ас к ES 
from: MC/N, Inc. BELLE PE E 
David Shapiro - COMPUTER JEWELRY О Dealer Inquiry "wa o | 
Pepperland Software | Simms Center/Box 9393 О Send info re: Corporate Volume Discount: : 
POB 5158 San Rafael, CA 94912 | [ 
| 1 О Send info re: Custom 14K or 18K Gold— — E 
Bloomington, IN 47401 1 415/453-7033 with or without Diamonds or Rubies 0 
Please send an Apple disk, a check for $8, Н Please send the following pieces of NAME/CO. 1 
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hobbyists to share their work. i — M — [| 
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PLATO WIDENS 
UR CHILDS 


LD. 
Announcing new educational courseware 

for microcomputers to improve your child's 

Basic Skills, High School Skills or Foreign Language vocabulary: 


Jute 

) tas гі. О Basic Skills is а сот 
ypment of elementary and junio: 
ding, Mia tl and í 3rammar Sk ills 

1 school level students master Read Ing, 

glish, Math, Social Studies and Science. It 
п used to assist st 19 ents preparing for 


r Basic and High School Skills pricing and order 
ormai Jon. write lex 15 instru nents, | Edu ation 

м к^ de 3 E^? Ў 11 " — U = ANIC Е 
Jepartment, Вох 53, Lubbock, 1 X 79408. 
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МЕМ!“ Nine lessons іп 
Foreign Languages for 
use with Apple II Plus. 


Three lessons each for French, 
Spanish and German. Each 
lesson uses a hangman or 
pyramid game to help children 
learn words most associated 
with defined activities. For 
junior or senior high students. 


Travel Words: Children study 
French, Spanish or German 
words they need to know to 
buy train, plane or bus tickets; 
order in a restaurant; request 
medical assistance; read street 
signs; etc. 

Shopping Words: Children 
study French, Spanish or Ger- 
man words they need to know 
to shop for food, clothing, etc. 


Classroom Words: Children 
study the French, Spanish or 


` CONTROL DATA 


German words that are common 
to the school environment. 


* Available March 30 


Lessons Available 

For Apple II Plus, 

TI 99/4A and Atari 800. 
Basic Number Facts: Practice 
in addition without carrying; 
subtraction without borrowing; 
and multiplication/division 
with single digits. For elemen- 
tary students. 

Whole Numbers: Practice in 
addition, subtraction, multi- 
plication, division and mixed 
numbers. For elementary and 
junior high students. 
Decimals: Practice locating 
decimal numbers on the number 
line. For elementary students. 
Fractions: Same skill level and 
format as decimals. | 


ER-BASED EDUCATION 


Physics — Elementary 
Mechanics: Students are 
shown a physical problem, then 
must "purchase" the missing 
information to answer it 
correctly. For senior high 
physics students. 

French, German, Spanish 
Vocabulary Builders: Gives | 
children a basic vocabulary of 
500 words. Supplements intro- 
ductory and refresher courses. 
Computer Literacy — Intro- 
duction: For jr. or sr. high 

and vocational school students. 


INTRODUCTORY 
OFFERING: 

* Single lesson, $45.00 

* Additional lessons, $35.00ea. 

* Additional disk included 
with each lesson ordered at 
no extra charge 

* 10 day money-back trial 


| 
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SEND FOR PLATO 
COURSEWARE CATALOG 
For a free copy of our PLATO 
catalog, or to order, mail reply 
card; call toll-free 800/233-3784; 
or write Control Data Publish- 
ing Co., PO. Box 261127, San 
Diego, CA 92126. In California, 
call 800/233-3785. 
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The World of Standards 


The process for producing standards 
is full of checks and balances. 


As our civilization grows more 
complex, the need for standards in- 
creases at an amazing rate. Without 
thinking in terms of standards, we are 
accustomed to asking for a specific 
weight of oil for our car, film of vary- 
ing speeds for our cameras, tires of a 
certain size, and certain kinds of elec- 
tric light bulbs, electric sockets, ex- 
tension cords, etc. Standards are vital 
to our daily lives. As consumers, we 
have become dependent upon stan- 
dards and would not tolerate the in- 
convenience incurred by a lack of 
standards. 

Standards are such an integral part 
of our daily lives that we are often 
oblivious to their existence and 
therefore do not always appreciate 
their value. As we understand the 
role played by standards in our daily 
lives, it becomes easier to understand 
why a need for standards arises. 
When this need in a particular area 
becomes acute, the next logical step is 
to convene a committee interested in 
the subject to develop a standard. 

Standards organizations exist to 
provide a framework so that stan- 
dards that represent a consensus can 
be developed and approved. 


Much of this material has been adapted from 
The World of EDP Standards, 3rd edition, by 
R. D. Prigge, M. F. Hill, and J. L. Walkowicz. 
(Blue Bell, PA: Sperry Univac Corporation, 
1978). Used by arrangement with Sperry 
Univac. 
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. Committee 97 


Chuck Card 
2192 Buckboard Circle 
Warrington, PA 18976 


R. Donald Prigge 
418 Sassanqua Dr. 
Georgetown, SC 29440 


Josephine L. Walkowicz 
National Bureau of Standards 
Building 225 
Washington, DC 20234 


Marjorie F. Hill 
34 South Lanvale Ave. 
Daytona Beach, FL 32014 


History 

In the early part of our century, the 
general need for standards was fairly 
widespread, and as a result, several 
organizations were founded to 
develop standards in a variety of 
areas. Therefore, when the first sug- 
gestions were made that standards 
should be established in the field of 
computers and information process- 
ing, there already existed mature and 
well-established organizations 
available to accept that responsibili- 
ty. On the international scene, the In- 
ternational Organization for Standar- 
dization (ISO) authorized the forma- 
tion of Technical Committee 97 
(Computers and Information Process- 
ing) and Technical Committee 95 (Of- 
fice Machines). These two commit- 
tees have now merged into Technical 
(Information Pro- 


cessing Systems). In the United 
States, the American National Stan- 
dards Institute (ANSI) assigned to the 
Business Equipment Manufacturers 
Association (now the Computer and 
Business Equipment Manufacturers 
Association, or CBEMA) the respon- 
sibility for forming the corresponding 
American National Standards Com- 
mittees X3 and X4, which have since 
merged into Committee X3 (Informa- 
tion Processing Systems). X3 now has 
responsibility for all of ANSI 
computer-related standards (see 
figure 1 for a chart of the X3 
organization). 

Meanwhile in Europe, the Euro- 
pean Computer Manufacturers Asso- 
ciation (ECMA) was formed, and by 
mid-1961, the standardization effort 
for computers and information pro- 
cessing was well underway. 


Objectives 

While the names and relationships 
of these organizations can be confus- 
ing, the objectives of all the interna- 
tional and national standards bodies 
are so similar that they can be 
thought of as carbon copies of each 
other. Basically these objectives are 
development, promulgation, and 
establishment of standards; coordina- 
tion of standards development; and 
exchange of information. 

At the technical level the objective 
is the development of a standard fora 
specific product or process. 


Here's what your 
IBM Personal Computer can 


do with Edix + Wordix 


(for only $390.00!) 


Emboldening 


Right 
justification 


Underlining 


Labeled and КЕ 
automatically 


numbered lists 


Automatic page and 
section numbers in 
headers and footers 


EDIX+WORDIX gives you 
maximum flexibility for creat- 
ing your documents. Its unique 
multiple-window screen opens 
new horizons to your creativity. 
And EDIX is so easy to use most 
of our customers claim they 
never have to read the User’s 
Manual! 


Not only can EDIX + WORDIX 
do everything we’ve shown, 
but it can drive any printer, and 
access special symbols, too. 
These and other features make 
EDIX + WORDIX the World’s 
Finest Microcomputer Word 
Processor! 
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Folluticn sed Wealth 
Aserican Health Conference 


S. F. Kruf: 
Juge, 1982 
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== Alp Pollution 


Suture) procesmam such as forast firas 
and ч©1йс®51©5 aruptinns, o^ burning 
cities aet afire during war, бате long 
Contasinates the air. Saag aed the by- 
products of coel burning have long botn 

cgnized as irritating disturbances 
plagi пу areas and olewdirg the 


Mir end yator pollution act T" 
chaugeabiy: aid р a оз the sirib 
atare the oceans the ale, Sig- 
füfiéant local peliution ef aither can 
greatly affect distant areas, 4 
cially if the oceans cannot By 
processes Of precipitation, tor tion, 
and absorption cleanse the atecsphera, 
Effects ieflude fuopaired mommunfcatita, 
irritability, depression, feilges, ond 
tension, 


Crane of Мс fonkamtosnts 


Thera are threes major іуреа of airborne 
сораш! пит: 


Combostants Addi¢iewal liberation of 
canton mmmowice, sulfur 
caídas, abd gitrogsa 
східев tote the air. 


Seog. 4 noxious misters er fox 
aod meoke, 


Parkiclma Himsa ticles кий «s 
dast, ki жая, ши fly 
gati, may sod? sur- 
faava, dlatritwte — light 
rays umayen]ly, aud enter 
lungs. 


6. Vater Polimtiom 


Pollution of water from the natural 
procamsess of aqpatic animel asa plant 


= 


а Those progesses аге épaentlally dia 
to those effects; az wal} eo due to 


Section 6 


2031 Broadway Boulder, Colorado 80302 
303 447-9495 


For more information or to place 
an order, call toll-free 800-782-4896 


or see EDIX + WORDIX at 
ComputerLand? and other fine computer stores 


Dealer inquiries welcome 


life cembined with human-made waste 
congtitutes another hazapd to Wealth, 


5.1 Хурда Of Mater Fablusicn 


тга года] wante Karé єр ciyged supply 
тей ty mcustic plant aod anime) 
life. When bacteria in the water can 
Bot deeoapose the Waste, widespread 
aquatic death rwralta,*! 


b$,1.19"Dfzanisms. These pollute water 
when aeuige capnying these bacterie 
enteg а river ог stream. These microbes 
may aSread infectious рафа 27 
typloid fever, especialy in purai and 
urdan frin e acess where DpoPufatfon 
denafty is high and pubbio wtilittes 
limited, 


6.1.2 Mubrients. These elements that 
nouBis$h plant life, particularly phos- 
phates amd nitrates, are produced ty 
пераве, industriel wastes, and 303% 
erosion, They are Bol rwanved by treab- 
ment cantare and phy inedverteotly be 
спаме inte a nore usable minareli form 
thet ztiguiatas @xesssive plant growth. 


61.9 Qyethetia Гашиш, Detargenks 
end pesticides affect water. Thare say 
be 3 poamibiiity of hums poisoning 

pnr Yipo, | Abmurpkion generally follows 
thi ftnmuTa: 


Hn” 
i №;; 
where А, С ала а are op defied in 
Section 3. 


„*% 


6.1.1 Inorganics. Hinera з frog min- 


those parasitin manifestalice 
digcussüd «arjidr, in any event, 
the affects coocerped with water 
pollution are deginant, 


** See Section 6. 
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EMERGiNG 


TECHNOLOGY 


Multi-line 
headers and 
footers 


Automatic section 
numbering and table 
of contents 


Automatic 
hyphenation 


Subscripts, 
superscripts, and 
overstrikes 


Automatic 
footnote placement 


It takes justa toll-free phone call 
to join the growinggroup of sat- 
isfied EDIX+ WORDIX users. 
Why not pick up your phone 
right now? 


Requires 128K IBM PC with 
DOS. EDIX demo available 
for S15. 


TM Trademark of Emerging Technology Consultants. Inc. 
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Membership and Finance 

The membership base of standards- 
making bodies varies somewhat, but 
in general, at the international level, 
the members represent nations. At 
the national level, individual mem- 
bers represent interests of consumers, 
producers, and general-interest 
groups. 

Membership in standards organiza- 
tions is restricted in the sense that 
each organization establishes cate- 
gories and balance for membership 
but is open-ended in respect to the 
number of members. In the ISO, 
membership is restricted to the stan- 
dards organization most represen- 
tative of each nation. ANSI 
represents the United States in ISO, 
and therefore, no other standards 
organization based in the United 
States can hold membership. (Other 
standards organizations are subtly 
restrictive on the basis of technical in- 
terest, product produced, or similar 
categories.) 

Although many international and 
national organizations derive their 
operating revenue from membership 
dues and the sale of standards, others 
are wholly or partially supported by 
their governments. Several national 
standards organizations have ex- 
tended their activities to include a cer- 
tification program, which contributes 
to their income. Most of the organiza- 
tions important to computer stan- 


TECHNICAL 


HARDWARE 


SPARC 


COMMITTEES 


SYSTEMS 


Figure 1: Structure of the American National Standards Committee ХЗ f or Information 
Processing Systems. The abbreviations stand for the following: ANSI, American Na- 
tional Standards Institute; SMC, Standards Management Committee; CBEMA, Com- 
puter and Business Equipment Manufacturers Association (the secretariat to X3); IAC, 
International Advisory Council; and SPARC, Standards Planning and Requirements 


Committee. 


dards are self-sustaining nonprofit 
organizations. 


Technical Committees 

Within a standardization organiza- 
tion, technical committees are 
chartered to develop standards in an 
assigned range of interest. Because 
this charter generally covers a broad 


(V ^w "Unit #1: the index finger of your 


technical area, a technical committee 
may work simultaneously on several 
overlapping or independent technical 
areas within its assigned responsibili- 
ty. A technical committee may also 
need to establish liaisons with tech- 
nical committees of other standards 
organizations or within the same 
parent organization. 

Most technical committees have an 


Digital Dialing Units For Your Acoustic Coupler 


right hand, used to manually dial a 
telephone number and place the 


telephone handset in the coupler's 


cradle. 


“+ ; Шери Y 
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Unit #2: TNW's new OPERATOR 
Automatic Calling Unit, automatically pulse 


ж 
ТТА, 
| at, 
"ALLY 
чы Унны... = 


dials under computer or terminal control. Also provides unattended telephone 
answer capability. Use it with your acoustic coupler or most direct connect 
modems. 110 to 300 bits per second, powerful command interpreter, RS-232 
interface to computer or terminal. Complete with power supply, cabinet, 
documentation, and full one year warranty for only $129. 


v^ ж TNW 
| Р. К. Ж. Dept. 9876 


CORPORATION 
3444 Hancock Street, San Diego, CA 92110 
(619) 296-2115 e Telexll 910-335-1194 
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ISO/TC 97 MEMBER COUNTRIES 


150 FUNCTION 


5С1 VOCABULAAY 
SC? CHARACTER SETS 
PROG. LANGUAGES 


INSTRUMENTATION TAPE 


ЕТ "Е 
OPEN SYSTEMS 


NOTE: All dataas 
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Figure 2: The ISO/TC 97 is the technical committee for information systems. The member countries belong to one or more of the 
various standards committees (SC) under the technical committee. Each member country has the option of participating in a principal 
or an observer role. Additionally, some members may serve as secretariat of a standards committee. 


organizational structure similar to 
that of the parent organization and 
have a quota of administrative and 
advisory groups to supervise the pro- 
gress of the technical work. 

Most of the developed countries 
take an active part in the develop- 
ment of standards. Some elect to 
monitor the international develop- 
ment work, which is then evaluated 
in terms of their national require- 
ments. Australia and Denmark are 
examples of this type of participation. 
It is also common practice for some 
national organizations to adopt the 
International Standards developed by 
the ISO Technical Committees (see 
figure 2 for a list of the member coun- 
tries in ISO Technical Committee 97). 


Development of a Standard 
Standards development is based 
upon cooperation and consensus of 
the parties involved regarding tech- 
nical content. This may require many 
changes in wording to effect a com- 
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promise, as well as many material ad- 
ditions or deletions. The ultimate ob- 
jective is to produce a standard for 
which consensus can be achieved. 
The philosophy of consensus im- 
poses a responsibility upon the 
organizations within which standards 
can be initiated, developed, and ap- 


proved: the organizations must 
develop a process, methods, and 
operating procedures that will 


guarantee that a consensus has been 
reached. 

In the United States, ANSI recog- 
nizes only three methods for the 
development of evidence of consen- 
sus for approval of American Na- 
tional Standards: the Accredited- 
Organization Method, the Canvass 
Method, and the Standards-Commit- 
tee Method. All methods have the 
same objective, i.e., to develop 
evidence of consensus of interested 
parties for approval of a proposed 
standard. Any individual or any 
organization may propose a standard 


for approval and, in so doing, may 
specify any one of the three methods. 


Accredited-Organization Method 

Any organization involved in stan- 
dards work may seek accreditation 
from ANSI. As an accredited 
organization, it may submit proposed 
American National Standards to 
ANSI for approval. 

To be accredited, an organization 
must have a procedure for develop- 
ment of consensus comparable to that 
required under the Standards 
Committee Method. 

When the proposed standard has’ 
been approved within the accredited 
organization, it is sent to ANSI for 
approval as an American National 
Standard. 


Canvass Method 

When a standards-making 
organization or any other responsible 
organization has existing or draft 
standards it wants to have considered 
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PGS | Princeton 
Graphic Systems 


High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 


О 80 characters x 25 lines 
L1 690 dots horizontal resolution 
L] 16 colors 

[] .31 mm dot pitch tube 

LI non-glare, black matrix 
[] plugs directly to IBM PC 


$795 
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Princeton Graphic Systems’ new HX-12 high resolution color 
monitor is designed with an МЕС .31 mm dot pitch CRT to give you 
up to 690 dots horizontal resolution. You need not compromise the 
display quality of your system with monitors rated at less than the 
640 horizontal dots generated by your IBM PC. The PGS HX-12 
delivers 16 supercolors, 80 characters x 25 lines. It is the best 
priced performance PC direct drive monitorin the market today. Get 
the PGS HX-12 and discover for yourself how well it complements 
your IBM Personal Computer. 


| PGS | Princeton 
Graphic Systems 


1101-1 State Road [ Princeton, New Jersey 08540 © (609) 683-1660 O TLX: 685 7009 PGS Prin 
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List 
PRICE 


OUR 
PRICE 
Æ ASHTON-TATE, dBase 11, requires CP/M-86 & 128K 9 
dBase Il, requires PC-DOS & 128K 
APPLIED SOFTWARE TECHNOLOGY, Versaform NEW 
DATAMOST, v нар Investment Program НЕМ 


DENVER SOFTAM. Easy (Executtve Accounting System) 
EAGLE SOFTWARE, Money Decisions NEW! 
HOWARDSOFT, Real Estate Analyzer 
INFORMATION UNLIMITED, Easywriter 1 (a WFS) 

Easyspeller (88K Words) 

Easyfiter (a DBMS) 

Easy Planner 
INNOVATIVE SOFTWARE, T | M Itl (a DBMS) 

Ж INSOFT, Data Design (a powerful easy to use DBMS) NEW! 
ISA, Spell Guard 
ISM, MatheMagic 

Graphmagic 
Math/Graphmagic Combo 
LEXISOFT, Spellbinder |ә versatile WPS in CP/M-86) 
J MICROCRAFT, Кесиме CP/M. & CBASIC-36 
Legal Biling & Tene Веер 
Professional Bilung & Time Keeping — Bdlkeeper 
4 MICRO LAB, The Tax Manager 
{к MICROPRO, WordStar® plus free WordStar Training Manual 
MailMerge' м 
SpeliStar* ~ 
3 Pak, Word & Ман & Spell, above 3 
MICROSOFT, FLight Simulator (by Sub-Logic) 
NORELL, Visualize 
Easy Data DBMS 
NORTH AMERICAN BUS, SYSTEM, The Answer 
PBL CORPORATION, Personal Investor 
AK PEACHTREE, Peach Pak 4 (GL, AR & AP) 
PERFECT SOFTWARE, Perfect Writer ' м 
Perfect Speller" М 
Parlect Filer 7 м 
SELECT INFO. Select [a WPS] 
SORCIM/ISA, Supert alc 
SuperWnter 
SYNERGISTIC. Date teh 
AL VISICORP, Yale 072 
Yue or э-н tach 
VisiTrend/Plot 
Мейе or Desklog Plan |, each 


Business Forecasting Model 


UTILITY 


Ж CENTHAL POINT, Copy її PC, М caper E ший; НЕЮ 
WARY SYSTEM, Cogg/PC, Backup Copier and Лише 
MORELL DATA, — System Backup, Bil Comer 
NORTON, Но юп Ші, 14 powerful programs, 3 dal 


NEW! 
NEW! 


NEW! 


ACORM, Lost Colony 
AUTOMATED SIMULATIONS, Temple of Apshai 
Oil Barons 
BRODERBUNO, Appte Panic 
AK CONTINENTAL, The Home Accountant Plus 
DATAMGST, Pig Pen 
Space Strike 
DAYIDSON, The Speed Reader 
INFOCOM, Deadline 
Zork | or Zork (1 or Zork Hl, aach 
Gol! Chrtange 


Ulisses & The Golden Fleece 
PBL CORP.. Personal Investor 
SENTIEMT, Cybor 
SIRIUS, Conquest or Call to Arms 
SPINNAKER, Snooper Troops, #1 or #2 each 
Story Machine or Face Maker 
STRATEGIC, The Warp Factor 
VERSA COMPUTING, Graphics Hardcopy System 


DISKETTES 


Control Data Corporation 12 for 10 Special. Limited Time! 
CDC, 120 each, 5'a with ring, SS, SO (Apple, IBM. etc.) $ 45 
12 each. 54, with ring, SS, DO (Apple, IBM, etc.) $ 
12 each, 5'4 with ring, SS, SD (H/P, IBM 320K, etc.) $ 
12 each 8", SS, SO $ 
10 each. 5'4 with ring, OS, 00 (ІВМ) $ 
IBM, 10 each. 5'^, SS, SD (Appie, IBM, etc.) $ 
]8 each, 54, SS, OO {H/P, IBM 320K, etc.) $ 
$ 
$ 
$ 
$ 
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VERBATIM, 10 each 5, with ring, SS, SO or SS, DO 
MAXELL, 10 each, 5!4, SS, SD 
OYSAN, 10 each, 514, SS, SD 

10 each, 5, OS, 00 


Hot Line For information 
Gn Your Order 
(503) 772-3803 


* Means a BEST buy. 
AD #959 
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System includes 
Two Disk Drives 
12" Green Monitor 


Monitor Not As Shown 
90 Day Warranty 


Call For Details And 
Other Configurations 


HARDWARE 

IBM-PC 
LIST OUR 
PRICE PRICE 
MEMORY CHIP KITS, 64K addon to your memory cards. 9 chips, 200NS, 
tested and burned-in, 90 day warranty $150 3063 
Combo Plus. 64K with async, port. $ = ne 

Combo Pius, 64K with parallel port $4 
dmm з" Combo Plus, 64K w/async. & para. $ 555 £395 
Combo Pis, BAK w/async. paa. & clock/cal $ 595 {429 
For above Combo Plus of 128K add $85.tor 1920 add $1592, for 


256K add $256 
BUY VALUE of the YEAR: 
64K RAM Card, {192K when fulf) 
* 2 year warranty 
192K RAM Card * 2 year warranty : - 
CURTIS, PC Pedestal’ ™ for Oisplay on PC 
9 Foot Cable for IBM Keyboard (extends 3' to 9') Н S0 


051 501 Hard Disk, 5 Meg 
MAYNARD, Floppy Drive Control Board 


MICROSOFT. iix Ran Cara илап, 


256K RAM Card w/Parity 
64K RAM Chips т.ч. 


| Tecmar Inc. он Board, AK 


2566 


Ж QUADRAM coronation 


Quadboard, БАК, expandable to 256K, 4 function board 

Quadboard, 128K. expandable to 256K, 4 function board 
Quadboard, 192K, expandable to 256K. 4 function board 

¥ Quadboard. 256K, four function board 

Mictofazer, Snap-on, 8K, Par/Par, Epson. #MEB, w/PSI 

Microfazer. Snap-on, 64K, Par/Par, Epson. #ME64, w/PS1 
Power Supply for Microfazer, (9¥, 25A). APS] 

TG PRODUCTS, Joyshck 
CP /M-*0 operation 


XEDEX gaby «lue... 


ControlData OR Tandon 


DISK DRIVES, Double Sided 220K Same ы 
supphed with (BM—PC. Tested, bumed-in and wih 
їйї instructions. 90 day warranty by vs 


64A plus 


leach $ 595 
2000 $595 


$249 
$239 


PRINTERS AND ACCESSORIES 


EPSON, See Epson section below 

NEC. Dot Matrix, 8023 Printer F/T $ 695 
STAR MICRONICS, 9x9 Dot Matrix, 100cps, 2.3K, Gemini 10” $ 499 
9x9Dot Matrix, 100срѕ.2.3К,Сетіги 15° $ 649 
APPLE COMPUTER, INC., Silentype Printer for Apple H $ 395 
105, Microprism 480, near letter quality, Li@cps 80 col $ 799 
¥ Prism 80 Color. 208cps [all options-cowr. sprint, auto} $1795 
" Paper Tiger, 440 w/Graphics and 2K Limited Special $1295 

LETTER QUALITY — DAISY WHEEL PRINTERS: 
OLYMPIA, ES-100. Printer/ Typewriter. complete with all 
interlacing to the Apple II $1735 $1295 
COMREX, Comriter CR-1, RS232 Serial I/F, 200 wom $1199 $845 
Comreter Tractor Feed for CR-] $ 118 $ 99 
SUPPLIES: Tractor Feed Paper, Ribbons, Heads. Qume Oaisy Wheels & Ribbons. 


$525 
$385 
$495 
$335 
$699 
$1450 
$495 


EPSON printers & ACCESSORIES 


Ж MXBO F/T Ill, with Graltrax* 
MX100 F/T Ill, with Graftrax* 
IBM-PC to Epson Cabte 
Apple Interface and Cabie for MX80 or MX100 
Grappier* by Orange Micro, sper:ily printer 
Apple Graphics Dump 
Atari to Epson Cable 
Other cables, interíaces, ribbons, heads and paper in stock 


ORDERING INFORMATION AND TERMS: 


3 ASHTON-TATE dBase Il 


BUSINESS & SYSTEM 
SOFTWARE 


LIST 
PRICE 
$ 700 
COMSHARE TARGET. Target PlannerCalc $ 99 

Masterplanner $ 325 

PlannerCalc Applications P kg. $ 50 

PlannerCalc Combo Pkg. $ 125 

INFOCOM, Deadline $ 60 
Zotk | or Zork || or Zork 111 or Starcross, each $ 50 

ISM, MatheMagic | $ 100 


MICROCRAFT. Legal Biling & Time Keeping $ 750 
Prof. Billing & Time Keeping — Billkeeper $ 750 
J MICROPRO, WordStar® plus free WordStar Training Manual $ 495 
MailMerge’ ™ $ 250 
SpeliStar? м $ 250 
3 Pak, Word & Mail & Spell, 3 above $ 845 
SuperSort $ 250 
DataStar $ 295 
CalcStar 


MICROSOFT Fonran 80 


BASIC Compiler 
COBOL-80 
BASIC-80 
mutisp/muStar-80 
M-Sorl-80 
Edit-80 
Macro-80 
OASIS, The Word Pius (45,000 word verification} 
PEACHTREE, Magic Wand 
Series 4 GL, AR, AP or inventory, each 
Series 8 GL, AR, AP, Inv. or Pay. each 
Series 9 Peach Text 
Series 9 Spelling Proofreader 
Senes 9 Calc. Mail List ог Telecomm., each 
PERFECT SOFTWARE, Perfect Writer © ^ 
Perfect Speller? М 
Perfect Filer 


| MONITORS 


12" Color, Composite 
SANYO, 9" B&W 
9" Green 
12" Green 
13" Color, Composite 
13" Color RGB 
ZENITH. 12" Green 
AMDEK, 12" Green 4300 
13" Color |, Composite 
13” Color Il, RGB, Hi Res. (Ap. И, Ill & IBM-PC) 
13" Color IH, RGB, Commercial, (Ар. tt, HI} 
DYM, Color Il or Ill to Apple Н interface 
Note: Color I| and lil come with cable for BM-PC. 


MODEMS AND 
TELE COMMUNICATIONS TERMINAL 


HAYES, Micromadem |I (for the Apple 11] 

Apple Terminal Program for Micromodem il 
NOVATION, Applecat Il Modem 

212 Apple Cat 

HAYES. Stock Chronograph (RS-232) 

Stock Smartmodem (RS-232) 

Smartmodem 1200 (RS-232] 

Micromodem 100 (S-100 bus) 
SIGNALMAN, Modem MKI (RS-232} 

IBM-PC to Modem Cable 

AXLON, Datalink 1000 Hand Held Communications Termina! $ 399 


+, CORVUS SYSTEMS 


W 6 Meg Hard Disk, w/o interface 

ж + ll Meg Hard Disk, w/o interface 
20 Meg Hard Disk, w/o interface 

IBM PC Interface (IBM DOS), Manual & Cable 5 
Mirror. built in for easy backup 
Apple Interface. Manual & Cable 5 
Omni Oisk Server for Apple It 
Omni Transporter Card Apple || {Special} 
Omni Junction Box Set (Special) 
Other Interfaces, Omni-Net. Constellation. Mirror. All in Stock. 


$2095 
$2695 
$3495 
$239 
$595 
$239 
$495 
$275 


$2995 
$4795 
$5795 
$ 300 
$ 790 
$ 300 
$ 990 
$ 495 
$ 39 


(Special) 


4/0A Graphics Plotter $1550 
НИР 41C Calculator $ 195 
HZP 41CV Calculator with 2.2K Memory $ 275 
Full 4] accessory and software in stock. Call. 


тан to РО. Box 1380, Jacksonville, OR 97530. 
All items usually in stock. We immediately honor Cashters Checks, Money Drders, Fortune 1000 


Checks and Government Checks Personal or Company Checks allow 20 days to clear NoC.0.0, Add 3% tor VISA or MC. include tetephone number. Add 3% for shipping, 
insurance and handling (S ЁН} with $5 minimum UPS ground ts standard so add 3% more for UPS Blue with $ 10 minimum. Add 12% total for S.[&H lor US Postal, APO or FPO 
with $15 типти For Hawan, Alaska and Canada, UPS is in some areas only, all others are Postal so call. write, or specify PO. Foreign orders except Canada for $.1ЁН add 18% 
or $25 minimum except for monitors add 30“, or $50 minimum Prices subject to change and typo errors so call to verify All goods аге new, include factory warranty and 
are guaranteed to werk. Oue te eur low prices, all sales are final, Call before returning goods for repair or replacement. Orders received with insulficent 51@Н charges will 


be refunded ORDER OESK HOURS 8 to 6 PST M-F and 10 to 4 Sat, 1 PM here is 4 PM in NY 


We have been a computer deaier since 1978 and in mail order since 1980 Banks: First Interstate Bank, (503) 776-5620 and Jefferson 
OU R REFERE М C ES: State Bank. (503) 773-5333. We belong to the Chamber of Commerce, (503) 772-6293, or call Dun & Bradstreet ıl you are a subscriber. 
Computer Exchange is a division of Ü Tech Group, Inc 


Manufactured 
Exclusively for 


appie PAIKAL : 
supply center 
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V PRICES TO PR 


B&H APPLE 11+ 


Bell e, Howell ^ @oppice computer 
CALL US ON THE APPLE IIE 


64K (48K + OUR 16K CARD) 


Disk, MicroSci A2 w/3.3 Controller 


Disk, Micro Sci A2 Only 


for Apple 1/11+ /ПЕ 


LIS} 
RAM EXPANSIDN: PRICE 
OUR RAM Card 16K $ 179 
ALS, ADDRam leK $ 149 
Microsoft, RAMCard 16K $ 195 
Saturn Systems, 32K $ 249 
64K $ 425 
Axion 128K $ 475 
Axlon, RAM Disk 320K $1395 

80 COLUMN VIDEO CARDS: 
ALS, Smarterm Il $ 179 
Dirt Cheap Video $ 89 
Color li $ 179 
Vides. Videoterm $ 345 
Vista, Vision 80 $ 395 

MISCELLANEDUS: 

ALS, The CP/M Card $ 399 
Z-Card $ 169 
16K ADDRam Special $ 149 


к кж 


286K Total. Dyai Drive PCB031 
32K addon andá,1/0 Unit PC8012 $ 649 


Synergizer w/S'calc * Condor $ 749 
Axton, 320K ВАМ Disk System — $1395 
ASTAR, RF Moduiator 
CCS, Serial Interface 771DÀ 

Other CCS Cards in stock Cal! 
Oan Раутаг, Lower Case Chips $ 50 
Don't Ask, DAO-003 S.A. Mouth 
Eastside, Wild Card, copier $ 130 


Kensington, System Saver $ 90 
Kraft, Joystick $ 65 

Paddle $ 50 
M&R, Sup R fan $ 50 
Microsoft, 280 Softcard Pack $ 345 


Soficard Premium Pack $ 695 


$495 


$125-$300 Rebate Coupon on above 2 


16K RAM Card $ 100 
Mountain, CPS Multitunction Card $ 239 


Orange Micro, Grappler Plus $ 165 
Practical Peripherals, 
MBS 8K Serial (Epson) $ 159 
MBP 16K Para (Epson) $ 159 
Місгори ег Il 16K, (specify, $ 259 
Microbuffer 11 32K, (specify) $ 299 
PCPI. Appli-Card, 14 features. 
6 Mhz $ 595 


RH Electronics, Super Fan! $ 75 
SSM,A10-11, Serial/Para.Interface$ 225 
TG Products, Game Paddles $ 40 

Joystick $ 60 


Select-A-Port $ 60 

Versa, VersaWriting 
Graphics Tablet $ 300 
Videx, Videoterm 80 col. $ 345 
Soft Video Switch $ 35 
Enhancer I! $ 149 
Function Strip $ 79 


Full Videx Line. Cail. Up to 35% off. 


PSIO. Para/Ser Interface $ 229 
WICO, Trackball $ 80 


$ 89 
$199 
$119 


NEC LIMITED SPECIAL 
8001 32K Computer 


Cail for other software and accessories. 
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$ 995 
$ 995 


$699 
$599 
3445 


3 On-Line, ScreenWriter 11 


LIST OUR 
PRICE PRICE 
$1725 0 

579 378 

479 9 
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OFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT 


SOFIWARE 


on disk for Apple 11/11+ /ПЕ 


BUSINESS 
LIST 
PRICE 
Apple Computer, Ine. 

The Controller GL, AR, AP $ 625 
Apple Writer |! $ 150 
Apple Pascal $ 250 
Apple Fortran $ 2D0 
DOS Tool Kit $ 75 
DOS 3.3 Upgrade Kit $ 75 
Apple Pilot $ 150 
DJ Portfolio Evaluator $ 50 
How to! $ 50 
Microcourier $ 250 
Micro Teiegram $ 25D 


Apple Logo $ 175 
Applied Soft Tech., VersaForm 
Агіѕсі, MagicWindow || New! $ 150 
Ashion-tate, dBase Il (CP/M) 
Continental, GL, AR, AP or PR. ea. $ 250 

Ist Class Mail $ 75 
Home Accountant $ 75 
Hayden. Pie Writer (Spectfybrd.) $ 170 


J HighTech, Job Control Sys. $ 750 
Info Master $ 189 
Howard Soft, 
Real Estate Analyzer Il $ 195 
Tax Preparer $ 150 
Info, Unlim., Easywriter (РАО) $ 175 
К ISA, Spellguard (CP/M) $ 295 
LJK, Letter Perfectw/MailMerge $ 150 
4& Micro Craft, (CP/M) 
Professiona! Billkeeper $ 750 
Legal Billing & Timekeeping $ 750 
Micro Lab, Invoice Factory $ 200 
Tax Manager $ 150 
Micro Pro, {all CP/M) 
WordStar® * Training Manual $ 495 
MaiiMerge" “ $ 250 
SpeltStar™ ^ $ 250 
SPECIAL! All 3 above $ 895 
Data Star™™ $ 295 
Җ Microsoft, Multi-Plan (СРАМ $ 275 


Multi-Plan (DOS 3.3) New! $ 275 
Muse, Super Text 40/80 $ 175 
Super Text 40/56/70 New! $ 125 
$ 130 
The Oictionary New! $ 100 
General Manager l| New! $ 230 
Osborne/C.P. Soft, (Disk and Book] 
Some Common Basic Programs. 
75 Business, Statistics andMath 
programs for the Apple il 
Practical Basic Programs 
40 more very valuable programs 
beyond "Some ComBasicProg" $ 100 


$ 100 


$ 49 


Peachtree, Requires CP/M and MBASIC. Specify 


Videoterm or 40 cofumns. 
Series 40 GL, AR or AP, each $ 400 


$275 


i E L vg F 


Тһе B&H Apple Iie differs from the 
Apple Apple 11+ only in that it is in 
black hammertone color and it 
warranty is longer. 

Warranty: Factory warranty is by 
Bell and Howell (not by Apple) and 
I$ one year parts plus 90 day labor. 
Warranty service available at Bell 
and Howell service centers or 

return to Computer Exchange. 


LIST OUR 
PRICE PRICE 
Series 40 GL & AR & AP, all 3 $ 595 $395 
Series 40 Inv. or Pay., ea. $400 $275 
Series9 Text & Speil&Mail,ali3 $ 595 $395 
Series 80 GL & AR & AP, Videx $ 595 $395 
Perfect, Perfect Writer $ 389 $239 
Perfect Speller $ 189 $119 
Perfect Filer $ 289 $179 
Quality, GBS w/3 gen. (s DBMS) $ 650 $475 
Sensible, Sens. Speller, specify $ 125 $ 85 
Ж Silcon Valley, Ward Handler $ 25D $139 
Sof./Sys. Executive Secretary $ 250 $169 
Ex ecutive Speller $ 75 $ 55 
Solidus/Softech 
Stockfile $ 600 $350 
Stockseller $ 700 $450 
Systems Plus 
Acctg. Plus, General Ledger $ 425 $295 
Acctg. Plus, GL, AP and A/R $ 995 $595 
Acctg.Plus, above + Inventory $1395 $775 
Software Publishing. 
PFS Il $ 125 $ 85 
Report $ 95 $65 
Graph $ 125 $ 85 
Southeastern Data Capture, cali to specify. 
Stoneware, OB Master $ 229 $155 
DB Utility | or Il $ 99 $ 69 
Videx. 
Applewriter || preboot disk $ 20 $ 15 
Visicalc to 64K preboot disk $ 50 $ 39 
Viscalc to 176K preboot disk $ 90 $ 69 
VisiCorp/Personal Software, 
Visicalc 3.3 $ 250 $179 
VisiDex Special! $ 250 $150 
VisiFile $ 250 $179 
Desktop Pian 1! $ 250 $179 
Oesktop Plan Ill $ 300 $219 
Visiplot $ 200 $149 
VisiSchedule New! $ 300 $219 
VisiTrend & VisiPlo! $ 300 $219 
VisiTerm $ 100 $ 79 


UTILITY & DEVELOPMENT 


Beagle. Utility City 5 30 $ 22 
00S Boss 5 24 $ 18 
AppleMechanic New! § 30 $ 22 

Central Point Software 

Filer, OOS Utility $ 20 $ 15 
J Сору Il Plus (bit copier) $ 40 $ 35 

Epson, Graphics Dump $ 15 $ 9 

Insoft. 

GraFORTH by Paul Lutus $ 75 $ 59 
TransFORTH 11 by Paul Lutus $ 125 $ 99 

Microsoft, 

А105. $ 125 $ 75 
BASIC Compiter $ 395 $299 

Cobo! 80 $ 750 $559 
Fortran 80 $ 195 $149 

TASC Compiler $ 175 $159 

AK Omega, Locksmith (bit copier) $ 100 § 75 
Penguin, Comp GraphicsSys.New'$ 70 $ 53 
Graphics Magician New $ 60 $ 4] 

Phoenix, Zoom Grafix $ 40 $ 29 

Quatity, Bag of Tricks New! $ 40 $ 29 

Sensible, Back It Up, (bit copier) $ 60 $ 49 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


Computer Exchanse 


ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530 
WAREHOUSE AND OFFICES, BY APPOINTMENT AT 6791 UPPER APPLEGATE ROAD. 


Circle 455 for IBM Peripherals 


Circle 456 for Apple 


Circle 457 for all others 


B & H APPLE 1+ 
64K STARTER SYSTEM 


SAVE $ 334 

e 48K B&H AA ШЕ 

a OUR 16K RAM Card, 2 Year Warranty 

e Micro Sci А2 Disk Drive with 3.3 Controller 

. к Point Filer, &ppte 11+ 3.3 DOS plus many 
utili 

e Sanyo 9" Green Monitor 

© RF Modulator (for color TV) 

e Game Paddles 

e Game with Color Graphics and Sound 


H -SCI FORTHE APPLE 11/1171 
DIRECT SUBSTITUTES 
MICRO-SCI for APPLE DRIVES 
Micro-Sci A2 drives and/or controllers are direct plug 
compatible substitutes for Apple drives and controllers. 
List 0 
PRICE 


$ 479 
$ 100 
$ 449 


@ For Apple Ii 
A2, 5%", 143K Dish Drive 
Controller Card lor А2 Deve 
А40. 54", 160K Oak Orive 
A70, 5%”, 286K Disk Drive $ 599 
Controller for A40 or A70 $ 100 
Filer, Dish Utility Software $ 20 


WHILE THEY LAST 


e OVERSTOCK SPECIALS Ө 
FOR APPLE 11/11+ 
OUR І6ККАМ Card, 2 Yr.Warranty $ 179 
Mierosott 16K RAMCard $ 195 
Setarn Systems, 32K RAM Card $ 249 
ALS Synergizer Pack, 3 above plus 

Supercalc plus Condor Jr. $ 749 
Videx Videoterm, 80 column card $ 345 
CCS. Serial Interface 7710A $ 150 
Centronics interface 7728 $ 110 


Calender Clock 7424A $ 120 
Cantronics Interface 77208 $ 120 


HOME & EDUCATION 


LIST QUR 
PRICE 


Broderbund, 
Apple Panic $ 
Arcade Machine $ 
Choplifter New! § 
Many others 
Budgeco, Raster Blaster $ 29 
Continental, Home Accountant $ 
Oatamost, Snack Attack $ 
Oatasoft, Canyon Climber New! $ 
Edu-Ware, Several in stock Call Call 


Auto. Simulations. 


Introductory 3-Pack $ 50 $45 
Hayden, Sargon II (Chess) $ 35 329 
Infocom, Oeadline $5 3$ 
Insoft, Electric Duet by Lutus $ 30 $ 25 

Zargs New $ 35 $ 27 
Spider Raid New! $ 30 $H 
Lightning, Mastertype $ 40 f 29 
Microsoft, Olympic Oecathion $ 30 $ 24 
Typing Tutor II $ 25 $ 15 

Muse, Robot War 40 5 29 
Castle Wolfenstein Н 30 523 
On-Line, Frogger New! $ 35 $ 25 
Ultima Il § 55 $ 40 
Softporn (X Rated) $ 30 12 
Piccadilly, Warp Destroyer § 30 { 23 
Sirius, Gorgon $ 40 $29 
Sir-Toc, Wuaidey $ 50 1$ 39 
Kmght ol Dumonds Mewt 35 5 26 

Sub Logic. Fight Simulator $34 $35 
Pinball $ 30 $ 24 

Strategie. Southern бошт F 60 5 45 


OTHER GRANDS IN STOCK CALL 


LIMITED SPECIAL 
Л. 800 Computer 48K $1099 


$599 
Mer 18 i 
nterface $ 
ATARI 410 Recordet $100 379 
Aba, 

Ja Rampower 128% Systm (for ЖИ) 5 475 

Rampower 480 Module (for 400) $ 185 $235 

К Rampower 32K Module (400 08000 $ 120 $H 


free wih above 3 Flamscan, Diagnostic Diskette 
Call for other software and accessones, 25% to 50% oh 


LIMITED SPECIAL 
cammodore 
VIC 20 Home Computer $300 $179 


Н 393 $8 


Datasette VIC 1530 
Disk Drive VIC 1540 
Call for other software and accessones, 25% to 50% off. 


ordervesk TOLL FREE 
(800) 547-1289 


All Other Orders Including Oregon: 772-3256 
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Standards Are Volatile 

You might think that an official 
standard is as stable as a mountain. 
Most standards are in fact more stable 
than Mount St. Helens but not as 
stable as Gibraltar. ANSI brings up 
standards for review every five years, 
when they may be reaffirmed, revised, 
or withdrawn. If the responsible com- 
mittee does not act, the standard 
automatically dies. Sunset laws ap- 
peared in standardization before they 
appeared in government. 

Revisions to the editorial content of 
the standard specification are the most 
common; technical changes are more 
rare and must be treated as if a new 
standard were in development, with all 
the necessary meetings, documents, 
etc. 

The constant review process protects 
both computer-product vendors and 
users from technological stagnation 
caused by fixed standards. But conse- 
quently, the standard's name must 
carry a date, which becomes very sig- 
nificant if changes are made. For in- 
stance, FORTRAN programmers must 


as American National Standards, it 
can use the Canvass Method. In this 
event, the group takes a canvass or 
mail poll of all organizations that are 
known to have concern for and com- 
petence in the subject. 

The organization proposing the 
standard becomes the sponsor and is 
responsible for preparing the canvass 
list. Generally, a six months' time 
limit is placed upon responses to the 
poll. 

When the canvass ballot period 
closes, the sponsoring organization 
must submit all pertinent documenta- 
tion to the standards-approving 
organization. This documentation in- 
cludes the standard being proposed, 
the canvass list, the comments re- 
ceived, and the sponsor's responses to 
adverse comments. For example, 
these materials would be sent to 
ANSI, and futher processing as an 
American National Standard pro- 
ceeds. The programming language 
Ada has recently progressed through 
this method. 


Standards Committee Method 
The Standards Committee Method 
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be aware of the changes made between 
the 1966 FORTRAN standard and the 
1977 revision of the language 
(American National Standard 
X3.9-1978). 

Because major changes in a standard 
might prove to be detrimental to both 
industry and consumers by making 
items obsolete, some standards are 
stabilized through the process of 
registration. When a standard is 
registered, as for instance the ASCII 
(American National Standard Code for 
Information Interchange) character 
set, an entry ismade in the broadly cir- 
culated standards registers. When 
changes are made to the character set 
standard (as happened in 1977 and 
may happen again in 1984), the new 
entries will be placed in the same stan- 
dards registers while the original entry 
remains unchanged. In this way, 
several versions of a standard can exist 
at the same time. Using this method 
helps to avoid repeating the entire 
standardization process when there isa 
need to make changes. 


is the one best known to the comput- 
ing industry. It is used when one or 
more organizations have developed 
or are developing standards on the 
same or related subjects. 

The method described here is the 
ANSI version. However, the funda- 
mental principles are identical to 
those at the international and local 
levels. As an example, the factors ap- 
plied to the decision to form a stan- 
dards committee are the same in 
ANSI as in ISO. Additionally, the 
ANSI responsibilities in establishing a 
Standards Committee, watching its 
progress, and acting upon its output 
are identical to those of the com- 
parable ISO councils. 

The Standards Committee Method 
consists of a secretariat (admin- 
istrative-support group) and a stan- 
dards committee embodying а bal- 
anced representation of consumers, 
producers, and general interests. In 
many cases, a sponsor may also be in- 
volved. 

The terms secretariat and sponsor 
are often used synonymously, but 
each has a distinct place in the stan- 
dardization process. The secretariat 


plays an important role in the effi- 
cient functioning of the standards 
committee. While a secretariat is 
always associated with a standards 
committee, a sponsor need not be. 
The secretariat organizes and ap- 
points officers to the standards com- 
mittee and generally handles all of the 
administrative work for the standards 
committee. The relationships of stan- 
dards organizations and secretariats 
can be confusing at times, as each can 
fulfill several roles. As examples, 
CBEMA was authorized by ANSI to 
act as the secretariat for American 
National Standards Committee 
(ANSC) X3, and ANSI itself holds 
several [SO  secretariats, among 
which is that for ISO/TC 97. 

A sponsor, as defined by ANSI, is 
"an organization or group which 
assumes responsibility for develop- 
ment and publication of its standard 
and subsequently submits it to the in- 
stitute for approval under any of the 
methods covered in these proce- 
dures." As an example, the American 
Society for Testing and Materials acts 
as a sponsor of ASTM standards 
when these are proposed as American 
National Standards. By this defini- 
tion, CBEMA cannot be a sponsor 
because it does not develop its own 
standards. 


Standardization Process 

Regardless of the method used to 
submit a proposed standard, the ob- 
jective of the approval process is to 
confirm that consensus has been 
reached. Within this process, four re- 
quirements must be met: all substan- 
tially concerned parties must have an 
opportunity to express their views, 
and these views must be considered; 
significant conflicts with other 
American National Standards must 
be resolved; consideration must be 
given toexisting national and interna- 
tional standards; and evidence of 
compliance with ANSI procedure 
must be shown. 

The process to accomplish all of 
this occurs in three phases. 


1. Planning: A standard is proposed, 
and a judgment is made as to its 
value to the industry. A committee 
is authorized to accomplish the 
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Figure 3: The standardization process is divided into three stages: planning, develop- 
ment, and approval. This flowchart depicts the milestones in each stage, beginning with 
the project proposal to SPARC (Standards Planning and Requirements Committee of 
ANSC X3), through the appropriate technical committees (TC) and ANSC X3 (Ameri- 
can National Standards Committee for Information Processing Systems), culminating 


with submission to the secretariat and finally to ANSI. 
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. REVIEW 
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PROCESSING 
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work, and a public announcement 
is issued to that effect. 

2. Development: A committee is 
formed (or assigned) to develop 
the standard or standards. When 
work is completed, the proposed 
standard is transmitted to the ap- 
proving body. 

3. Approval: Approval is obtained 
through the hierarchical structure 
of the approving body, and the 
standard is published. 


See figure 3 for an example of these 
phases in the ANSC X3. To satisfy 
the commitment to consensus, each 
phase includes requirements for 
balanced representation, distribution 
of information, and approvals. If this 
is a national standard effort, the 
liaison and joint participation re- 
quired for developing an interna- 
tional standard are also found in each 
phase. 


Planning Phase 

Any standardization organization 
may consider a request to establish a 
standards committee for a particular 
subject. The request is forwarded to a 
technically oriented advisory authori- 
ty within the standardization 
organization. In ANSI, the Executive 
Standards Council assigns the subject 
to a Standards Management Board. 

In evaluating the request for initia- 
tion of a standards committee, the 
foremost consideration is that those 
concerned with the subject have an 
opportunity to express their views. 
For this purpose a general conference 
may be convened, a poll may be 


Computer Solutions 
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TRS-80 Model 2 


Computing has entered a new era: The SemiDisk era! No longer are you tied down by the speed of floppies or winchesters. Your 
computer can operate many times faster with а SemiDisk. And with ourself installing software it couldn't be easier. Just plug in and hold 
on! No kidding! Special pricing: $1595 for 512K Byte and $2495 for 1 meg Byte. 


Specifications: 

TYPE: Semiconductor Disk Emulator 

CAPACITY: 512k or 1Mb 

POWER REQUIREMENTS: 0.6A (512k) 0.9A (1Mb) 
BATTERY BACKUP: 10-12V Unreg. (optional) 
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For information contact: 
Computer Solutions 
Robert Pinkham 

P.O. Box 931 

Hillsboro, OR 97123 
(503) 640-5665 
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taken to determine interest in the sub- 
ject, or a research study may be 
undertaken by an ad hoc study 
group. 

When the decision has been made 
to form a standards committee, ap- 
propriate notices are issued to the 
press and interested parties are en- 
couraged to participate. The Stan- 
dards Management Board then ap- 
points a secretariat for the committee. 


Development Phase 

The work of the standards- 
development committee culminates in 
the transmittal of a proposed stan- 
dard to the cognizant authority. This 
is preceded by a ballot to verify that 
consensus has been reached. If only 
one subject was assigned to the com- 
mittee, the committee ceases to hold 
meetings but remains ready to pro- 
cess the comments generated during 
the approval phase of the proposed 
standard. It should be noted here that 
if any changes must be made in the 
technical content as a result of a 
ballot, the proposed standard is 


The Ultimate 
For dBASE II 
Users 


REALTORS 
MAIL ORDER 


DOCTORS 
LAWYERS 


returned to the standards-develop- 
ment committee. 


Approval Phase 

The approval phase begins when 
the secretariat receives the proposed 
standard with the request that it be 
processed as a national or interna- 
tional standard. The secretariat first 
determines that all the required 
documentation has been submitted 
and then distributes the document for 
review prior to taking, a formal 
ballot. If comments are received dur- 
ing the balloting process, these are 
forwarded tothe development com- 
mittee for resolution, and the pro- 
posed standard may then be returned 
to the secretariat for review. The 
nature of the comments (substantive 
or editorial) determines whether the 
next step will be further changes or 
transmittal to the next higher level of 
authority. 

The proposed standard now enters 
the stage where processing will be 
completed to make it a national or in- 
ternational standard. From this point 


dNAMES 


CONTRACTORS . 
SERVICE COMPANIES 


DENTISTS 
CONSULTANTS 


lf you deal with people, these are features that make dNAMES" invaluable. 


* À user friendly extensive reference and master mailing pro- 
gram designed to organize all your lists of customers, suppli- 
ers, sales leads, acquaintances, etc... 

* Totally menu driven with error checking requiring a mini- 
mum oftraining and effort thus insuring accurate and efficient 
data entry taking advantage of the power of dBASE Il (2.3B). 

* Pick from up to 40 user supplied classification names, en- 
abling you to designate each record in up to six different 
categories. 

* Option of five report formats: single column or three across 
AVERY 33 labels, single line, 2-6 lines, or Mailmerge data lile. 
These are based on your choice of specifications: name, classi- 
fications, date entered and date updated, a special six-digit 
code field, and zip code, sorted on your choice of fields in 
seconds. 

* Automatically checks file first to see if that record is already 
on file; if so, it displays all current information (Including date 
entered and last update) (rom up to three different files. You 
can then skip, edit, add a record, delete or recall, mark for 
future transfer, or even address an envelope. 


only $129.00 


(Available on most popular computers and IBM/PC.) 
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Fox & Geller 
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e Immediate display of all information in a record b y entering 
either all or part Of record name or phone number. 


* Keeps track ot name, salutation, address, city, state. zip 
code, phone number, classifications, entry date, last update. 
six character code and up to four lines of comments. ail dis- 
persed into three files for speed and efficiency. A special ca- 
pability affords you the option of using part of the first line of 
the comments for an additional line to be used when printing 
labels e.g., four line addresses or an attention line. 

е Transfer old or unused records to an alternate backup disk, lt 
also supports multiple data drives. 


® Incorporates ihe most sophisticated edit program available 
for dBASE Il: Ме more searching for individual records to edit. 
Display for Instant reviewing or editing only records that fall 
within your choice of ranges. 


в Although the uses for this program are endless, source code 
and documentation are included providing a base for limitless 
additional customizing. 


MASTERCARD/VISA ACCEPTED 
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on, no decisions are made on the 
technical content; the total emphasis 
is on the evidence of consensus. 
When the existence of consensus has 
been validated, the standard-develop- 
ment cycle is complete. The proposed 
standard is then published in its en- 
tirety, or a notice is published in- 


dicating that the standard is avail- 
able. 


Operating Procedures 

An understanding of the operating 
procedures of various standards 
organizations provides one of the best 
avenues to an understanding of the 
total process of standardization. It is 
here that you can best appreciate the 
checks and balances that constitute 
the development of a standard and 
come to understand the slow, 
laborious, and frequently frustrating 
delays, which to an outsider seem un- 
warranted but which are part of the 
process. 

Basic to the process of standardiza- 
tion are the ballot procedures and 
member involvement. Both of these 
are indispensable to achieving con- 
sensus. 


ANSI Voting Procedures 

Let's examine the important voting 
process in detail. The voting period 
for the letter ballots of a standards 
committee is six weeks from the date 
of issue. The results of the ballot re- 
main confidential to the secretariat 
and the committee officers until the 
ballot peric closes. 

When the ballot period closes, the 
secretary of the standards committee 
forwards the ballot tally to the chair- 
man of the standards committee, who 
determines whether consideration of 
unresolved negative votes and con - 
ments shall be by correspondence or 
by a meeting of the standards com- 
mittee or subcommittee involved. 

(Often, committee members vote 
"no" on a given ballot because of 
minor objections to either the pro- 
posed standard or its specifying docu- 
ment.: A simple clarifying statement 
in the standard can change a "no" to a 
"yes"; the vote is said to have been 
resolved.) 

If technical changes must be made 
to resolve negative votes, these 


changes must be submitted to the 
standards-committee membership 
within the four-week period given for 
responses. Those who voted in the af- 
firmative must either reaffirm their 
vote in the light of any substantive 
changes or cast a negative vote. If 
negative votes cannot be resolved, 
these must be reported to the mem- 
bership of the standards committee, 
with the reasons given for the nega- 
tive votes, Each voting member, on 
receipt of unresolved negative votes 
and comments from those balloted, 
must indicate whether or not this af- 
fects his original vote. The final result 
is recorded and reported to the 
secretariat and to the membership of 
the standards committee. 

At this point, the secretariat may 
use its discretion as to whether the 
proposed standard is ready to be sub- 
mitted for ANSI approval. If at least 
two-thirds of the standards commit- 
tee members voting have approved 
the standard, it is mandatory that the 
proposed standard together with the 
necessary exhibits be submitted to 
ANSI. If this is not done by the 
secretariat within one calendar month 
of the ballot closure, one or more of 
the members of the standards com- 
mittee may offer the proposed stan- 
dard for approval. 

When the proposed standard 
reaches ANSI it is examined by the 
staff to determine that the documen- 
tation required has been forwarded 
and that evidence of consensus exists, 
just as was done when the proposed 
standard was submitted to the 
secretariat for a ballot by the stan- 
dards committee. 

The proposed standard is now sub- 
mitted to the vote of the Board of 
Standards Review, which requires an 
affirmative vote of not less than two- 
thirds of the full board, taken by 


written ballot. 


Documents 

The names of the standards 
documents will give you a clue to the 
stages in the standardization process. 
As the documents containing a pro- 
posed standard specification move 
through the standardization process, 
the changes in document names in- 
dicate the level of acceptance the 
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RCA Interactive Data 
Terminals as low as $255... 


Reliable, portable RCA VP 
3000 series Interactive Data Ter- 
minals feature: video and audio 
` output; color-locking circuitry for 
sharp color graphics and rainbow- 
free characters; reverse video; 
tone and noise generator; 20 and 
40 character formats; resident and 
programmable character set; LSI video and microprocessor con- 
trol. Al have a unitized 58-key, 128 character keyboard with flexi- 
ble membrane switches, plus the features of the ASCII key- 
boards below. 


VP 3501 Videotex Data Terminal.(Shown) Built-in RF mod- 
ulator and 300 baud direct-connect modem. Ideal for time sharing 
data base applications. Works with standard TV or monitor. Also 
з d interface and 16-key calculator keypad. As low 
as = 


VP 3303 Interactive Data Terminal. Similar to VP 3501, 
without modem or calculator keypad. Has selectable baud rates 
and RS232C/20Ma current loop interfaces. As low as $262.* 


VP 3301. Same as VP 3303, without RF modulator. As low 
as $255." 


...апа RCA ASCII Encoded 
Keyboards as low as $56." 


RCA VP 600 series ASCII key- 
boards feature: flexible membrane 
keys with contact-life over 10 mil- 
lion operations; unitized keyboards 
are spillproof, dustproof with finger 
positioning overlay and positive 
keypress; 2-key rollover circuitry; 
tone feedback; high noise immunity CMOS circuitry; 5V DC oper- 
ation and 58-key, 128-character keyboard, selectable "upper 
case only.” 


VP 616. EIA RS232C compatible, 20 mA current loop and 
TTL outputs; six selectable baud rates. Standard keyboard plus 
16-key calculator. As low as $88.* 

VP 611. Similar to VP 616 with 8 bit parallel output. As low 
as $70." 

VP 606. Same as VP 616, less calculator keypad. As low 
as $73." 

VP 601. (Shown) ` Same as VP 611, less calculator keypad. 
As low as $56." 


To order, or for more information, call toll-free 800-233-0094. 


In PA, 717-393-0446. Or write: 
RCA MicroComputer Marketing, 
New Holland Avenue, 
Lancaster, PA 17604. 


“ОЕМ quantity prices. 


February 1983 © BYTE Publications Inc 


141 


standard has attained. The following 
names are used: Working Draft or 
Preliminary Draft, Proposed Draft or 
Proposal (proposals submitted for a 
technical committee ballot), Draft 
Standard (a Proposed Draft that has 
received the approval of the technical 
committee for publication), and Stan- 
dard (a Draft Standard which has 
received all the necessary approvals 
for adoption as a national or interna- 
tional standard). | 


Member Responsibilities 

All standards-committee work is 
accomplished by volunteers selected 
from the ranks of the member 
organizations. At the technical-com- 
mittee level the individual must be 
technically competent in the subject 
and function as an independent "ex- 
pert." In addition, the participant 
must become cognizant of all facets of 
the subject other than his own specific 
area of expertise in order to under- 
stand the viewpoints of other mem- 
bers. This is an essential requirement 
for obtaining consensus. 

In addition to their professional 
positions within their organizations, 
participants must plan to spend a 
fixed portion of their own time on 
standards-committee work as well as 
allocate time to inform their own 
organizations on standards. A de- 
tailed knowledge of international 
protocol is essential so that a 
technical committee can function 
properly in the international environ- 
ment. 


International Standardization 

International standards are becom- 
ing increasingly influential in world 
trade. Multinational companies find 
that differing national technical re- 
quirements have joined trade tariffs 
as significant factors in worldwide 
marketing because they may require a 
company to produce costly and un- 
necessary variants of a product. 
Development of international stan- 
dards helps resolve these technical 
barriers to trade. 

While it is neither desirable nor in- 
tended that international standards 
should be applied with the force of 
law, the policy of legislating by 
"reference to standards" is becoming 
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more and more frequent as 
technology develops and trade ex- 
pands. The effective implementation 
of the "'reference-to-standards" 
technique requires that legislation 
and regulations be drafted in the form 
of general requirements that contain 
references to a standard or a group of 
standards, which, in turn, provide 
more detailed explanations of the 
general requirements, as well as il- 
lustrations of the means of meeting 
the requirements. 

If all standards originated at the na- 
tional level and moved in an orderly 
fashion to the international level in 
one organizational structure, few 
complexities would exist. However, 
standards originate in many areas 
and from many organizations and 
thus involve liaisons with many other 
organizations. The international or- 
ganizations best known to the com- 
puting community are the ISO, the 
IEC (International Electrotechnical 
Commission), and the Comité Con- 
sultatif International Téléphonique at 
Télégraphique (CCITT) of the Interna- 
tional Telecommunication Union (ITU). 


Conclusion 

International standardization pro- 
vides the solution to the problems of 
diverse national standards, the pro- 
tection of consumer interests, and the 
elimination of trade barriers. 

Throughout history, whenever a 
need for a standard was recognized, 
the interested parties either formed or 
designated an organization through 
which the process of developing stan- 
dards could take place. Now the 
development of standards is a vast 
worldwide activity that could almost 
be classified as an industry in itself. 

Simply put, a standard is a solution 
to a problem. It is not too surprising 
then that as our problems get more 
complex, the process of finding a 
solution also increases in complexity. 
Thousands of individuals are in- 
volved in standardization work for 
the computer industry alone, and the 
work they do affects all of us. 
Perhaps the information in this article 
will help you better appreciate the im- 
portance of standards and the stan- 
dards process to our technological 
world. m 
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Standards Information 


ACM Standards Committee 

Association for Computing 
Machinery 

11 West 42nd St. 

New York, NY 10036 


American National Standards 
Institute 

1430 Broadway 

New York, NY 10018 


Computer and Business Equipment 
Manufacturers Association 
(CBEMA) 

X3 Secretariat 

Suite 500 

311 First St. NW 

Washington, DC 20001 


Electronic Industries Association 
Engineering Department 

2001 Eye St. NW 

Washington, DC 20006 


IEEE Computer Society 
POB 80452 

Worldway Postal Center 
Los Angeles, CA 90080 


IEEE Service Center 
445 Hoes Lane 
Piscataway, NJ 08854 


Information Handling Services 
Product Management Department 
15 Inverness Way E 
POB 1154 
Englewood, CO 80150 
(This is a commercial firm that 
compiles and distributes copies of 
electronics standards for a fee.) 


Institute for Computer Sciences 
and Technology 

A209 Administration 

National Bureau of Standards 

Washington, DC 20234 


United States Department of 
Commerce 

National Technical Information 
Service 

5285 Port Royal Rd. 

Springfield, VA 22161 


MDBS II™ ACCOUNTING PLUS™ QUICK CHECK™ 
Mainframe-quality DBMS from A comprehensive microcomputer Instant Answers for Money Matters, 
Micro Data Base Systems, Inc. business accounting system. Bookkeeping/Accounts/Inventory 
International Software Enterprises—USA SOFTWARE DIMENSIONS, INC. CHUCK ATKINSON PROGRAMS 
(312) 981-9200 (916) 722-8000 (817) 249-0166 


INMASS™ DATA COMMUNICATIONS PC/FORTH™ 
Integrated Manufacturing and SOFTWARE Program development systems for Z-80 
Accounting Software System ASYNC, BISYNC & SNA-SDLC protocol and 8086/88 microcomputers 
MICROCOMPUTER CONSULTANTS data communications software. Laboratory Microsystems, Inc. 
(916) 756-8104 IE Systems, Inc. & Micro-Integration, Inc. (213) 306-7412 
(603) 659-5891 
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. IHE RIGHT SOFTWARE, 

` YOU CANT GO WRONG 
ON THE HARDWARE. 


CP/M" compatible software— for maximum 


work power on more than 600 computer models. 
All the computers in the world won't help you without smart | Та 
software. That's why we're showing some of the best software DIGITAL 


products you can buy, from solid, innovative companies. They re RESEARCH 


The creators of CP/M™ 


shown here together because they're all CP/M compatible. CP/M is 

the universally accepted operating system created by Digital Research 

that allows software products like these to run on more than 600 

different computer models including the biggest names in hardware. . 

So, to get smart software for your system, call one of the fine t 
Independent Software Vendors listed above or to find out how CHM | | 
can increase productivity in your world, contact Digital Research at 
(408) 649-5500. 
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The Panasonic portable computer 
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portable computing power 
you have at your 
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The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 


The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the 
leer, апа proressional wherever they go. 


Portabudget — Its your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, Savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 


Portacalc — Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess “what if” alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 


Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
copy, tables, lists, forms, orders, you name it. 


Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 


Telecomputing 2™— It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 


` 


with a wide range of new software. 


you solve problems. 


t 


Portaflex —A master program that allows you to create solutions for applications, such as: 
0 Inventory Control —Analysis and control of inventory while you're on the job. 


о Order Entry —A customized system for any sales order entry. It offers you productivity, and the 
advantage of faster order entry. 


а Field Service — Retrieve, diagi , and ar alyze your field service data wherever you are in the field. 
a Auditing and Accounting — Custom auditing and accounting, anywhere you are in the field. 
о Estimating — Versatility for flexible bidding and estimating at your job site. 


eate your own custom programs and burn 
uem into your E“HUM SO your program is recoraed in nonvolatile form. 
Simply take a desk top microcomputer; insert the software development discs, create your own 
program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 


*Presently offered for Apple I1 Plus, 


Hardware Specifications — 
The Panasonic portable computer offers 6502 
microprocessor (1 MHz) technology. 


o It offers 4K or 8K internal nonvolatile RAM 
о 48K internal ROM 

о Built-in Ni-Cad rechargeable battery pack 
D External AC adapter/recharger 

в 26-character liquid crystal display 

п 65-key completely redefinable keyboard 


Introducing Peripherals for Additional Solutions — 
Modular peripherals let you customize your system. 


в Multiple RS-232C serial interfaces 
п Asynchronous modem with cassette interface 
(110 or 300 baud) 
п 40-character microprinter (thermal dot matrix printing) 
0 8K or 16K RAM memory expansion packs 
n X-Y, four-color plotter (up to 80 characters per line) 
п TV adapter (32 characters X 16 lines with color 
and graphics) 


The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. | 

The: portable cor r from Panasonic. We've improved the wav you solve problems. 


Link .Panasonic. It's changing the way the world uses computers. 
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Welcome to the Standards Jungle 


An in-depth look at the confusing world of computer connections. 


RS-232C, RS-366, RS-423A, 
RS-449, V.10, V.11, V.24, V .28, 
X.21, X.21 bis, X.26, X.27, current 
loop. . . Welcome to the standards 
jungle. All these are standards or rec- 
ommendations designed to help you 
connect computers to terminals, mo- 
dems, and computer networks. Why 
are there so many? What are the dif- 
ferences between them? The similari- 
ties? I'll attempt to guide you through 
this horrendous complication of stan- 
dards, but first let's take a look at 
where these standards originated. 

The standards or recommendations 
I'll cover come from two organiza- 
tions. The standards with the RS 
prefix are from a United States 
organization, the Electronic In- 
dustries Association (EIA). These are 
the most widely used standards for 
computer equipment in North Amer- 
ica and hence the world at this time. 
The standards prefixed by a V or X 
are from the Comité Consultatif In- 
ternational Téléphonique et Télé- 
graphique (CCITT), a committee of 
the International Telecommunica- 
tions Union, which is an agency of 
the United Nations. The concerns of 
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the CCITT encompass all aspects of 
telecommunications worldwide. Be- 
cause of sometimes conflicting factors 
influencing its decisions, such as 
special national requirements and 
geopolitical concerns, the CCITT 


The EIA standards 
are the most widely 
used standards for 
computer equipment 
in the world. 


makes recommendations rather than 
standards. Although the EIA stan- 
dards and the CCITT recommenda- 
tions are almost identical in many 
cases, they differ somewhat in word- 
ing and detail. Additionally, the 
CCITT has taken a separate direction 
from the EIA in the past few years, 
which I will discuss later. (A complete 
copy of the standards and recommen- 
dations can be purchased by writing 
to the respective organizations: EIA, 
2001 Eye St. NW, Washington, DC 
20006; and CCITT, United Nations 


Bookstore, United Nations Assembly 
Building, New York, NY 10017.) 


An RS-232C Beginning 

My jungle tour starts with a whirl- 
wind overview of the standards listed 
in table 1, after which I'll describe 
each one in greater detail. A good 
place to begin is with the most 
popular standard for connecting com- 
puters to modems and terminals, RS- 
232C. The official title for this com- 
plicated standard is Interface Between 
Data Terminal Equipment and Data 
Circuit-Terminating Equipment 
Employing Serial Binary Interface. 
The C in RS-232C indicates that it has 
been revised. This standard includes 
much more than just the transmit-and 
receive-data wires you use to connect 
a terminal to a computer. 

The RS-232C standard has four 
parts: electrical signal characteristics, 
interface mechanical characteristics, 
functional description of the signals, 
and a list of standard subsets of 
signals for specific interface types. 
The first part defines the voltages to 
be used and their interpretations as Os 
and 1s. The second gives you the size 


ACE 1000 COLOR 


COMPUTER! ........... List $1545 
SHARP COMPUTER .......... 249 


SUPERBRAIN II 


Double Density .............. 1894 
Quad Density ................ 2274 
Super Density SD ......,..... 2649 
COMPUSTARS 

TO DEALERS ....... CALL & SAVE 


Advanced Micro Digital S-100 Super- 
Quad Single Board Computer. Z80 64K 
RAM, Disk Controller, 


RS-232 ? P 9 rr у е Only 699 
ALTOS — single and multi-user 

ACS-8000-15D ........... List 5990 

Only 4699 

ATARI 400 .................... 289 

800 .......-............ 655 

PRINTERS 
OKIDATA 82A ................ 489 


CENTRONICS 739-1 *ttdntüe*s, 499 
IDS PRISM 80 > ..,........„.„„... 743 


EPSON MX-BOFT ............. 547 
MX-80 еерее ньне, 459 
МХ-100 ........-...... 749 

ANADEX 9501А 

Silent Scribe ............... + 1345 

NEC #3510 Letter Quality ..... 1623 

C. ITOH F10 Letter Quality .... 1399 


Smith Corona TP-1 ....,.....,. 595 
TRAXX 5'4" Add-on Drives ..... 249 


Memory Merchant 16K static ... 159 
Central Data RAM S-100 64K ... 299 
Systems Group 

RAM S-100 64K ............... 449 
Microangelo Video Graphics .... 715 


AMERICAN SQUARE COMPUTERS is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 


Write or Phone today. 
Which Computers are Best? ,.. Free 


Insured Shipping at Low Rates. 


We Repair 


Computers 


TELEVIDEO 
Televideo 910* .......... нс 518 
Televideo 925 ............. "ONE. 
Televideo 950 ................. 899 
Televideo Computers Call 
ADDS VIEWPOINT A-1B ....... 469 
ZENITH Z-19 Terminal ,........ 649 
2-89 48K Computer «44-9 »nonu 2119 
Z-90 64K DD «ваза о вэ о а жаза #« 4 2399 
ZVM-121 ZENITH 
Green Screen monitor ,,,,,.... 125 
INTERTUBE III 
or EMULATOR ..... "wk gn ieee $710 
AMDEK Color Monitor ........ $329 
GODBOUT COMPUPRO 


Super Sixteen 8085/8088. The fastest 
8-16 bit computer! Runs 8 and 16 bit 
code! 128K Static RAM, 6MHz CPU's 
LIST 3440 SPECIAL 2569 


New: Systems 816/A. B, and C with 
enclosure and drives. 
816/A . List 5495 .... Only 4395 


SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual test! 
S-100, 128K Static RAM, 8 MHz 8086, 
22 slot Mainframe 


Model #2 ..,... List3785 Only $3028 
#1 as above 
but 64K ....... List 2990 Only $2392 


IBM PC memory made by SEATTLE. 

Now with "Flash Disk." .. 192K = 697 
64K = 427 

CALIFORNIA COMPUTER 2210A 

List $1995 ...........„.„„.. Only $1595 


280, 64K, 1/0. Disk controller + CPM. 


California main frame .......... 484 
SYSTEMS GROUP computers run 
FRIENDLY OASIS Call ....... SAVE 
QUAY COMPUTER 

Two drives + CPM ....... ea.. $1745 


Four user MPM 208K + 
Hard Disk ......... enses 92945 


TARBELL'S 

Empire | & || have two 8" disk drives. 
The ! is single sided, the 1! is double 
sided. 


FREE Business Software 


Empirel ... List 4888 ... Only 3495 
Corvus Hard Disk ........... SAVE 
SSM Video BRD VB3 kit .,..... 361 
Spectrum Color ASM ....,..... 223 


One hour free 
troubleshooting 


on business 
systems. 


Call for latest prices & availability 


919-889-4577 


Circle 22 on inquiry card. 


AMERICAN 


4167 Kivett Dr. 


SQUARE 


NORTH STAR 
ADVANTAGE 64K Green Phosphor. 
The Best Business Graphics, 2 Disks, 
Serial Port. Options CPM — Business 
programs ....... —— $2894 


NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 

Free Secretary Word Processor 
Horizon Standard is now HRZ-2-64K 
Quad 
Factory Assembled & Tested Only 
Horizon-2-64K-Quad ...... .. $2894 


Horizon-1-64K-QHD 5 ......., 3999 
Horizon RAM 64K ,...,,....,,. 594 
Big Sale on Multi-User 

Time-Sharing ............... SAVE 
North Star Hard Disk 18Mb . 4295 
English to Basic Translator ,,.,.. 75 
Zbasic 2 to 5 times faster! ...... 325 
Secretary Word Processor ..,.... 69 
Wordstar Word Processor ...... 278 
Floating Point Board ,...... 699 
9-2 MPH нактык 699 
CPM for N'-Extra features „‹... 147 
Micro Mike Software ........, CALL 
MICROSTAT |, $355 
Pascal-80 ...,................. 539 
Extra Precision BASIC ,,...,,,,, 49 
Northword ...... Tm i» 179 
Infomanager ................-- 329 
General Ledger ............... 399 
Accounts Receivable .......... 399 
Accounts Payable ..,.,........ 399 
INVENİOTY cs even ke EE A a perta 399 
Order Entry ................... 399 
PROPAC ...........-...%л.ь+ » 1299 
DOS + BASIC 52 .............. 28 


INTEGRAND main frames S-100. Many 
models to choose from 


Only 200 & UP 

MODEMS 
DC HAYES — S-100 .......... $329 
POTOMAC MICRO MAGIC .... 369 
SIGNALMAN ...............-. 97 
CAT NOVATION .,,...... 4.4. 159 
PUTOGAT злее Saks ne naar , e15 


Full Time Graduate 
Technician on Duty. 


We Beat Prices 


Factory Guarantees 


Jamestown N.C. 27282 


MICRO DECISION 
'A DEAL YOU CAN'T REFUSE" 
64K RAM, Z80, 4MHz7, 2 Serial Ports, 


Disk Controller. FREE SOFTWARE: 
CPM — Microsoft BASIC — BaZic 
—Wordstar—Logicalc—Correct-lt. 


List Only 
with 1 5'A" Disk ,. 1$949 . $1049 


with 2 5'4" Disks 


. 1545 ... 1400 


DECISION I 


“The IBM-360 on theZ-80 & S-100 BUS!” 


Sixteen Programs running simultan- 
eously! Free CPM, Microsoft BASIC, 
andWORDSTAR with complete system! 


DECISION 1 + 65K Static + 


8" Disks DMA ................ 3403 
DECISION 1 + 65K Static + 
2 SY" DISKS. ................. 2795 


DECISION 1 + 65K Static + 

5" Disk + 5 Mb Hard Disk ..... 4235 

DECISION 1- 2user 256K Static + 

5" Disk + 5 Mo Hard Disk + 

MICRONIX ...,............... 5830 

DECISION 1 — Z-80 + МО + 65K 1915 

DECISION 1 — Rackmount + 20 Mb 

HD -8" DRV ........... Reg. 6235 
Inventory Sale 5415 


MORROW Hard Disks 
up to 26 MEGABYTES 


HDC-M26 е пка ева ни 53333 
НОС-М20 „....„...........:. 3333 
HDC-M10 bP*-tivvtbtno'hbwset4t t? 2955 
DMA-M5 ........ T Reg. 1775 


Inventory Sale 1400 


DMA-M1O .......„„....‹...... 2235 
DMA-M1B .,,,.........-...... 2795 
MORROW 8" Disk 
Discus 2D + CPM 600K .. Only $834 
Discus 2 * 2 * CPM 1.2 Mb .... 1068 
Add Drives 20 = 599 2+2 = 1795 
Discus 2D dual + CPM ... Only 1384 


Free Microsoft BASIC from MORROW 
with Discus system or hard disk. 


FAST FIGURE — Most powerful 
spread sheet. 54" or 8" ,.,,...... 99 


Wordstar ..................... 278 
All MicroPro Software for IBM, Apple. 
North Star, Morrow, etc. SAVE! CALL 


COMPUTERS 


919-883-1105 
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Circle 145 on Inquiry card. 


I ПРАМТАЅТІС PRICES!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 

МОВО асе се жады» aka a una aê TUTTO IY 
ML-B2A .. -—————Áàe AS 
*М\-8ЗА..,.................... VPE Na dE M $680 
*ML-B4(porollel) a... sas nuoniuoum венаи 9985 
*ML-84(seriol) „овоа ce nane aao a ax + $1,095 
MESE cscs essa $509 
ML-93 . ane ——— — еве SOO? 
PACEMARK 2410. ise Fates aves siu GALL 
PACEMARK 2350.. ipswereasrepre берене CALL 
*Includes Tractor Feed 

ANADEX ОР8000...................‚,.».- — $749 
ANADEX DP9500/9501.,.. ....... ев $1279 
ANADEX 9500A/9501A. eese recess penser ees $1359 
ANADEX DP9000/9001.,... sasar ee ee o. $1209 
ANADEX ОР9620А...........,...............-. $1459 
SCM-TP l..,.. x -—— ——— n 


120 word/min Dailey Wheel, 10 or 12 pitch, 
serial or parallel interface 


DAISYWRITER 2000. .......... $1,015 
BIDIRECTIONAL 40 CPS AVERAGE THROUGH. 
PUT, 48K BUFFER, CENTRONICS, 488, 

RS232 & C. LOOP INCLUDED. 


DAISYWRITER 1500 S. — «ажа жа айак PS 
4K Buffer Serial Only 

DAISYWRITER 1500 Р... казака S920 
4K Buffer Parallel Only 

IDS 
PRISM BÜLsscscaex ewum uda dd E E REA TP .$1,219 
Includes sprint mode, dot plot and eui shewt Guide 
PRISM 80. . kay T .$1319 


Includes sprint mods dot) plot: cut sheet guide aad 3.4K 
buffer. 

PRISM Asiva sinner uyo $1.649 
Includes all of above and 4-color graphics 


C.ITOH 
Prowriter (РагаЦе!)............................. $489 
Prowriter (Serial)... ciccasandinsaccosasaseasss2< 9029 
Prowriter 2 (Раго!!е!)........„.......„ n ss wane $719 
Prowriter 2 ($егїасй)..............-........--4—... $769 
Storwrifer Е1О..........-..................... $1,449 
Printmaster Е-10.............................. $1,699 
DISK DRIVES 
RANA ELITE |... ce ee eee oae $305 
КАСКО-5С «voice vate ar RR oim ER Ka aa ê Aa RET ERES $289 
MODEMS 
HA YES 300 BAUD SMART MODEM  ...,...55 ness 9219 
HAYES 1200 BAUD SMART MODEM................ $515 
E-Z COLOR board.................. $199 


For the Apple 11 or Apple 11 Plus. 
16-Color, 258 x 192 resolution. Requires 
3.3 DOS. Includes demo software and 
E-Z COLOR Editor. 
E-Z COLOR board for S100 Systems. .$279 
E-Z COLOR board for TRS-80........... $239 


INTEX TALKER text-to-speech synthesizer. Seriol опа 
parallel interface included...,........ llle eee $280 


AMDEK 13" СО1ОК-1....,-....-..-. -.-...... ters -9335 
AMDEK 13" COLOR 1|......-...-. acon saar... $719 
NEC J81201 GREEN MonitOr..sssxsroszss: sav, 9139 


FOR THE IBM P.C. 
Quadram Quadboard w/64k ..........9429 


Quadram Quadboard w/128k......... $519 
Quadram Quadboard w/192k......... $609 
Quadram Quadboard w/258k......... $699 


DIGITAL DIMENSIONS 
190 Chapel Rd.,Manchester, CT 06040 


Info & Orders Call 203-649-3611 
Orders Only 1-800-243-5222 


C.O.D. Welcome. Allow 2-3 Weeks For Checks. MC/VISA 
OK. All Prices Include UPS Ground Freight In U.S, CT 
Residents Add 74 % Sales Tax. Prices Subject To Change 
Without Notice. 
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EIA CCITT Approx. Speed/Distance Purpose 


Date 


RS-232C V.24, V.28 1969 20,000 bps and 50 ft. interface specification for 


modem control, including 
electrical and mechanica! 
characteristics and func- 
tional definitions of 
signals 


automatic calling unit 
used in conjunction with a 
modem to allow a com- 
puter to dial calls 


RS-422A V.11, Х.27 1975 10 million bps and 40 ft electrical specification only; 
100,000 bps and 4000 ft  two-wire connection for 


each signal 


V.10, X26 1975 100,000 bps and 40 ft electrical specification only; 
1000 bps and 4000 ft one-wire connection for 


each signal with common 
return wire 


2 million bps using interface specification for 


RS-422A 


modem control, using 


20,000 bps using RS-423A as electrical 


RS-423A 


specification, with option 
of RS-422A for some 
wires 


interface specification for 
data equipment to public 
data network, using syn- 
chronous format and 
digital rather than analog 
transmission on telephone 
networks 


modification of X.21 to 
allow its use with existing 
synchronous data equip- 
ment and analog tele- 
phone networks— 
essentially the same as 
V.24 and RS-232C 


current-loop (not 10,000 bps and 1500 ft provides send and return 


officially sanctioned) 


Table 1: The standards jungle. 


of the plug and the disposition of the 
pins. The third, which I'll discuss in 
most detail, gives a functional de- 
scription of the 21 signals which make 
up the RS-232C standard. The fourth 
part lists about 14 subsets of these 21 
signals that are used in different types 


data paths only (no 
modem control)—not a 
proper standard—used 
originally for Teletype ter- 
minals and now used on 
many microcomputers 


of modems. The CCITT recommen- 
dation, V.24, is almost identical with 
RS-232C; however, the electrical 
signal characteristics are specified 
separately in a companion recom- 
mendation, V.28. 

When you access a computer over 


Computers for: Business, Home Appbcabons, Resource Management. Technoloov & 
NEW: 15-Day Exchange Privilege (See “TERMS” for details) 


oh ntl осер 
graphics and color а - - 
D24 1024 aegis 
8086!), 1284 standard, expandable to 256K. 1-28" 
oppies 1 MEG each (run any CP/M program avail- 
able on 8''). Detachable keyboard. Integral monitor 
(monochrome/color). Extensive software. 
H01 Monochrome, 1 Floppy, List $3298 
H02 Monochrome, 2 Floppies, List $3998 
HO3Color monitor, 2 Floppies, List $4998 ....$ CALL 
CALL for appoiniment 


Beats the competition on every count: 
e BO col., 24 lines on 9'' screen, 2-80, 64K 


Floppy { } 
* More free software included: а. ter, Per- 
feci oo Perfect Filer, Perf 
ANM Plan finance ное 


CALL for avallabliityl 


BUSINESS OWNERS. ..Can You afford NOT to computerize? 
If conflicting claims for different systems leave you bewildered, if a salesman is 
"pushing" a system about which you have doubts, or your costly computer is пої 
delivering its promise—help is now avallable. Our Business Program divides 
computer acquisition to 4 phases, and provides 4 disfinct services. Use ONLY the 
service needed, control your cost at EVERY phase, and pay ONLY for what you 
get—each of our services is available independently: 

1) ASSESSMENT OF NEEDS: On time-usage basis, you obtein access to our CONSULTANTS, 
who combine business background and extensive computer expertise, and can discuss your 
needs with them over the telephone. The initial interview is FREE; then YOU determine how 
much of the consultant's time you need, charged at $30/15 min. You pay ONLY for profes- 
sional, objective advice. No purchase is required now or later. 

2) HARDWARE: We carry a large variety of business systems, single and multi-user. You are 
not locked into any particular concept or product line. Our pricing is highly competitive, and 
| you pay ONLY for the hardware. But, at your option, all equipment sold by us Is eligible to be 
covered In our System Support Program. 

3) SOFTWARE: Weoffer a number of comprehensive lines of business software, all widely used 
and competitively priced: ACCOUNTING PLUS, CYMA Business and Professional packages, 
DBASE Il, MULTIPLAN. Most important, WE CARRY ONLY SOFTWARE WE ARE ABLE TO SUP- 
PORT: Contract for software support is available for each module you purchase from us. 

4) SYSTEM SUPPORT: Subscription to our SUPPORT SERVICE (S200/system/year) gives you 
| access to our SOFTWARE SPECIALISTS who answer your questions on time-usage basis. Our 
Specialists are recruited from the Systems Instructor ranks, and specialize in a°single line of 
software. They have immediate access to systems running your software, so that a 5-minute 
telephone session with them (at $10) is much more cost-effective than a 2-hour trip to a com- 
puter store, or a 2-day wait for your computer salesman! To Set Up Your Initial 


ааш Call Our Business Division (714) 781-6566 


ALTOS SERIES 5 


[deal for Independent ee or advanced personal 
its 3 users with independent 
80, 192K, 2 Floppies 2 MEG, 
expandable to hard disk. Comes with MP/M Il, 


CALL for availability! 


Perfect desk-top —-— 
• 2-80, 1 Tom — 2nd optional, Optional 


computer user: Sup 


OE p. rw. Microsoft 


OASIS a! ilable. 
st $1195 - $1790, Limited Quantity CALL JA 1; 20 е 


HARD а rt ыы 
Your backup worries are over. 
OCS Hard yn 6 MEG Mi uu *5 


Advanced cir ph under Z-BAS BASIC, 1 16 
bit (8088) & 8-bit (8085) 128K RAM, expand- 
able to 768K (Expand to 192K for only $180). 
Runs most /8M-PC software end CP/M. 3 
configurations, 1-2 Flopples. 90 dav ON SITE 
| warranty. List $3249-4099.........§ 


- ONLY $1, 
AMDEK 37 Mire Poppy tem. *wicontroler 
1 MEG total. List $699 ... a $ CALL 


MEMORY & 10 BOARDS: 


OLOR k beris color graphics ... 
MONITORS & PLOTTERS: 


E ABE лр RU 
AMOEK COLOR Il RGB, hi-resolytion, 13" 
AMDEK COLOR 11 АСВ 
ZENITH RGB high-resolution AGB 
arie high- Дренте 12° AGB. 
Fee ВОДЫ 


Mar) nr aa ra p rera 


Superior graphics computer just released. 
244,224 pixels, zoom, pan, rubberband! 16 
bit (8088), 128/256K Hardware arithmetic 
option. Networking capability. 2 Fioppies 
700K CP/M 86 w/Dig. Res. Graphics Lan- 
Quage. List $4495 


TELEVIDEO 1602GH: Similar but 
| 10M Hard Disk. List $8995 


COLUMBIA 1600 16-bit 8088, accepts all IBM 
bowrds, reads & runs all IBM software, but has also 
addi.onal 2-80 processor to run 8-bit C/PM. So 
com рея it can even use IBM keyboard! 128K, 1 
Oris standard, 8 expansion slots! 
package: computer as above + 
а + CRT controller. List $3,635 


A te др Nep sa rte tna 
| tibla with APPLE-II AP 
ne Nd ern FR 


eeireraawetirelreeavervee emeyosutt 


High resolution graphics Under BASIC Z80A 
(4MHz), 16 bit (8088) upgrade only $499, 64K, 
2 Floppies, 720K/Hard Disk 5M. 

ist $3559-4999 .......................... 
Graphics Peripherals: 105 PRISM COLOR 

| PRINTER. 200 CPS, high resol. graphics. 
$ GALL 


nno Digital Plotter. 4-color, flatbed. 
$ CAL 


ROURTASAHEECR ACESS OCCURS ERATED DOE 


Multiple workstations with independent capabilities and tasks: 3 inventory control stations, 2 Accounting Office Sta- 
tions, 1 Management station (16-bit) with graphics capability. TeleVideo TS-816 CPU with 40 MEG hard disk and 
| tape backup. Complete accounting, inventory control, financia! management and business graphics programs 
operating under Turbo-Dos w/file & record lockout for uninterrupted multi-user service. 1 high-speed dot-matrix 
printer and 1 letter-quality printer, receive/auto-dial modem. Complete integration included. 


[058529 3058... lasst ааа аде, CALL FOR INFORMATION 
MITH-CORONA 


a) 
E | 


Ха AT OUR PRICE, 
NO COMPUTER 
SHOULD BE WITH- 
DUT ONE! 


Г! ». | = 


Allthe features of EPSON-FT, plus backspace, 
continuous underline, 


151$408............. oNLv $ CALLI! 


GEMINI-15 similar but 15" carriage. Even 
| Setter buy: List $649 ....... ONLY SCALLII! 


Daisy-wheel, letter-quality, inter- 
faces all computers. Serial & parallel models at 
same low price. No less than 18 print- GTI 

only $6.95 each. 11513849 . ONLY $94911 


| i PA rrr p 
4 ` М 
и ИГЕН "it 


ly ГЕ 


Hayes Modems: 

SmartModem 300 .. TNI TENE i 

SmartModem 1200................................... $523 пає p Ё 

MicroModem 11........_.............................. $269 NEC ОЗА poen mu RAP. aa $459 

MicroModem 100(S АО] инеш — iss $289 | AXIOM 80 col. 30cps, gap. p. а.в... «е ловон $289 

VENTEL RS-232 Modem ............................. $763 Okidata 82A (ser/parallel) .. eene CALL 

MICROF AZER printer buffer .......................... $139 Okidata 83A 132 соі. (s/p) ........................... $549 

INTERFAZER f/multi-users, up to 8 terminals Okidata 84-Р 200 cps. & 50 cps. 

T EE $239 correspondence mode ........................... 8994 

ГУ 1 Okidata 84-5 same, but serial ......... $1088 

SCOTCH DISKETTES by ЗМ: ihe vary best! Okidata 92, just released ..........................ёбАШ. 

514 $5.00. 5 boxes ТЇП. .....................- $2150x | Microprism drafticorresp. ................ "ost. $529 


8” 55.00 Shores АИ... med) Letter-quality printers: 


FAGLE NEC 3510 33cps serial... a sass: $1449 
КЕ чы Е NEC 3530 same, рага[іе!............................ $1599 
COMPUTERS NEC 7710/30 55 cps, Ар. MRNA CI $2194 


DIABLO 620 25006, SET: Ss a oe $1094 
BROTHER HR- 


(esvurtbruevtduerterevrétbddtbhéórdbrtben?nepeN 


Highly rated busi- ; 
ness computer, con- 
figured as Word Pro- 
cessor at '% price of 
dedicated w, à (See Popular —— 1182, 


"тоҗе: суя» ае, ува еж әз 


CP/M, CBASIC, SPELLBINDER w.p. & ULTRACALC | Mannesmann-Tally 

included tree!!! MT-160 heavy-duty 

EAGLE 11 Z80, 64K, i aia desi .« . 92949 

EAGLE Ill same but 1 6M... ne a 

EAGLE IV 10M Hard Disk ........................... $4795 $674 ; 

Software: crea Plus Р 
All 8 MOD опу...................................$1495! | МТ 160 L, similar, — 

EAGLE 1500.......................................... STALA, letter-quality........................ $759 


NEW: COD 15- -Day Exchange Pr ivilege (subject to terms below) TERMS: Prices in this ad apply to prepald orders only, reflect 5% cash discount off our regular saie prices. Per- 


ORDERS & INFORMATION: 
Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 10:00 AM-4:00 PM PST 
1-(800) 845-5555 СА, AK. НІ call (714) 783-1363 (4 


BANK REFERENCE: BARCLAYS BANK Or GALIFORNIA (213) 892-724 
VISA MASTERCHARGE 
APO, FPO, INTERNATIONAL ORUERS ACCEPTED 


INC. P.O. Box 3791, Riverside, СА 92519 


BHAT 


= A Шу 


sonal checks allow 2 weeks to clear. Fortune-1000 companies, Universities and Government only: 30- day net, based 
on our regular (non-cash) prices. COD based on non-cash prices and requires payment in full by Cashier's Check or 
Certified Check upon delivery. California residents add 6% tax. This ad supersedes all prior offers. Prices subject to 
change and offers may be withdrawn without prior notice. All merchandise new in original factory cartons, carr ОШ, full 
, manufacturer's warranty, and are covered by full insurance during shipping. Absolutely no return оп used or 
agad items. Software retumable ONLY in UNOPENED origina wrapping. We now offer 15-DAY EXCHANGE 
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telephone lines, the computer must 
connect to a modem or data set (data 
set is the term used instead of modem 
in Bell System literature). The com- 
puter's modem communicates 
through the telephone network to 
another modem that connects to your 
terminal. This configuration involves 
two RS-232C interfaces: one between 
the computer and its modem and the 
other between your terminal and its 
modem. Official terminology labels 
both the computer and your terminal 
DTEs (data terminal equipment) and 
labels the modems DCEs (data cir- 


‘puter’s output port, 


cuit-terminating equipment, most 
often some sort of data-communica- 
tion equipment). 

Because you often want the choice 
of using your terminal with a modem 
or directly connecting it to a com- 
the RS-232C 
standard frequently provides both 
connections. Strictly speaking, the 


RS-232C standard was never intend- 
ed for connecting a DTE device di- 
rectly to another DTE, and most of its 
signals are unnecessary in that ap- 
plication. When manufacturers claim 
that a product is RS-232C-compatible 


QUALITY COMPUTER FORMS 
AT PRICES YOU CAN AFFORD 


SHEER CUT 
"TIES" PER INCH. 
EDGE WHEN BURST, 
QUANTITIES. 
IN FOUR 
CUSTOM ORDER. 


FOR 1,000, 
IMPRINTING, 
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DEALER, AND 


WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE! 


INVOICES STATEMENTS” CHECKS • P.O.'S ° SHIPPERS* MEDICAL FORMS 
INCOME TAX FORMS*W2’'S* LETTERHEAD 


Accounting Plus * Altos Accountant * Apple Controller • 
Durango * Dynabyte * Gold * Great Plains * Libra Programming Inc. * Microcomputing 
Consultants * Open Systems • Peachtree * Radio Shack * Solomon * Star * State of the 
Art * Structured Systems • Systems Plus • TCS • TSE * Vector Graphics 

We Support 215 Systems Not Listed Here, So If You Don't See Your 


Software Here Call Toll Free For A Free Sample Packet Of Forms 
For Your Software. 


SHEERCUT 
WORD PROCESSING LETTERHEAD 


SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES A NEW PROCESS TO 
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST. 
NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, 
USES A NEW TECHNOLOGY TO PRODUCE 80 PERFS OR 
THIS PRODUCES A VERY CLEAN AND UNIFORM 
AND IS ECONOMICAL IN BOTH SMALL AND LARGE 
SHEER CUT IS AVAILABLE ON A STOCK 
"CLASSIC LAID" PAPERS, 
EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE 
CONTINUOUS FIRST AND SECOND SHEETS. 
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Circle 73 on inquiry card. 


.autodial units. 


they usually mean that the equipment 
accepts and generates only a small 
fraction of the RS-232C signals and 
also doesn't violate any other parts of 
the standard. 

Generally, the RS-232C. standard 
covers such things as the protocol for 
answering calls and modem control 
for reversing the transmission direc- 
tion in a half-duplex link. It does not, 
however, cover the requirements for 
This information is 
provided by the companion specifica- 
tion, RS-366 (comparable to CCITT 
recommendation V.25), which de- 
fines how the computer presents the 
digits to be dialed to the autodialer, 
how the computer signals the end of 
the number, and what occurs when 
the autodialer cannot successfully 
complete the call. 

The major drawback to RS-232C is 
its limited transmission distance of 50 
feet. In practice, you can go con- 
siderably farther, but always at your 
own risk. A second disadvantage is 
its maximum transmission speed, 
although this is not usually a limita- 
tion in applications between com- 
puters and terminals. While RS-232C 
can operate at speeds up to 19,200 
bits per second (bps), the data rate 
between computer and terminal is 
usually 9600 bps at best, and it is very 
difficult to transmit data even at this 
slower rate over the switched tele- 
phone network. 

The distance restriction is not a 
serious disadvantage if you use 
modems to access a remote computer. 
The modems usually sit beside the 
computer and terminal, and the long- 
haul transmission takes place be- 
tween them over telephone lines. In 
local applications, however, you 
often find RS-232C connecting ter- 
minals directly to computers, simply 
because it is obviously convenient to 
use the same terminal and computer 
interface whether ог not a modem 
connection is used. This is where the 
50-foot limit becomes restrictive. Fur- 
thermore, the RS-232C voltage levels 
are not particularly convenient 
because they aren't the same as those 
in standard TTL (transistor-transistor 
logic) and MOS (metal-oxide semi- 
conductor) technologies now domi- 
nating computer implementations. 
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GP-100A: US$389 


COMMAND PERFORMANCE. 


Seikosha gives you all the best features—including economy and super-clear graphics. 


Unlike some graphic printers, Seikosha's new Other valuable features: 
GP-100A Cni-Hammer Graphic Printer puts full dot • Graphics, regular and double width character 
addressable graphics at your command. The GP-100A modes can be intermixed on the same line. 
lets you repeat a column of data as many times as * Automatic printing. When the text exceeds 


needed with just one command. Software control enables the maximum line length, there is no loss 
double-width character output, and the positioning is of data due to overflow. 


both character and dot addressable. Designed for simple * 2611-65 printing is a standard feature. 
* Centronics type parallel interface. 


operation, it ranks among the most cost-efficient graphic , Paper width is adjustable up to 10 inches 


printers on the market. Command performance tech- e Optional Interface: RS232C,IEEE488, applell,ete. 
nology that not only works for you now, but takes you "Mad d NN E "IE 
well into the future. Grannie FE/rincer CSOerieos5 
| Available at COMPUTERLAND and other fine 
stores in your area Circle 381 on inquiry card. 


Distributed by AXIOM CORPORATION 1014 Griswold Avenue San Fernando, Calif. 91340 Phone (213) 365-9521 TWX (910) 496-1746 


** Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 Taihei Sumida-ku Tokyo Japan. Phone: 03-623-8111 Telex: 262-2620 
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This means you need an additional 
power supply with this configuration. 

Because of these problems with RS- 
232C, the current-loop interface, 
made famous by the original Teletype 
terminals, has come back in fashion, 
particularly for low-cost home com- 
puters, This interface is not a proper 
standard, with both 20- and 60-milli- 
amp (mA) versions, but it usually 
works over distances of up to 1500 ft 
at rates of up to 9600 bps. Unfor- 
tunately, the current-loop interface is 
completely incompatible with RS- 
232C and requires you to use switch- 
able, dual-standard hardware or con- 
version boxes. Moreover, the inter- 
face comes in two flavors: active, 
which actually generates the current, 
and passive, which either detects the 
current or signals by switching it on 
and off. The conversion boxes enable 
passive devices to communicate with 
active devices. For example, a micro- 
computer usually contains the active 
interface and a terminal has the 
passive one, which means you must 
have an active-to-active conversion 


to directly connect two microcompu- 
ters. 


Overcoming Defects 

The EIA introduced standards RS- 
422A, RS-423A, and RS-449 to over- 
come the defects of RS-232C and to 
incorporate and improve upon the 
advantages of the current-loop inter- 
face. A major change was to un- 
bundle the joint electrical, mechan- 
ical, and functional specifications of 
RS-232C. Just the electrical specifica- 
tions are in RS-422A and RS-423A. 
To allow you to transmit data at high 
rates, RS-422A uses two wires for 
each signal. This setup, known as 
balanced transmission, doubles the 
number of wires in the cable. RS- 
423A transmits at lower speeds and 
uses one wire as a common return 
path for all signals. This is called un- 
balanced transmission and is similar 
to the design of RS-232C. The RS- 
423A standard operates in both RS- 
232C and RS-422A environments and 
thus provides users of existing equip- 
ment with a migration path to move 


to the new RS-422A regime. 

The ЕТА has introduced RS-449 as 
its intended successor to RS-232C. 
The standard provides a complete 
functional description of the signals 
needed for modem control, together 
with the mechanical specification of 
the plugs and sockets. The electrical 
specification for most signals is RS- 
423A, but RS-422A is also available 
for high-speed operation if necessary. 
RS-449 has a horrendous number of 
wires (46 as opposed to the 25 of RS- 
232C) in two plugs, one with 37 pins 
and one with 9, Fortunately, most ap- 
plications don't require the signals in 
the 9-pin plug. Apart from its im- 
proved speed and distance specifica- 
tions, RS-449 offers some minor func- 
tional enhancements over RS-232C in 
automatic modem testing and a pro- 
vision for a standby channel, but it 
still does not incorporate dialing out. 
The success of RS-449 in the commer- 
cial market remains to be seen. 

Meanwhile, the CCITT has been 
steering a different course. With its 
X.21 recommendation, introduced in 
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JC SYSTEMS 
1075 Hiawatha Ct. 

Fremont, CA 94538 
(415) 657-4215 


NEC's cnsp, clear, high-performance JC1203 RGB color monitor, an 


industry standard. Also available, the JC 1212 composite video version. 
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NEC's classic ЈВІ201 green monitor, one of microcomputing’s 
performance legends. Easy on the eye, and the checkbook. 
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Up End. 


Qur impressive new NEC dot matrix printer. Parallel interface, 100 ср, 2K buffer, pin or friction 
feed. Stunning performance and compatibility in the hottest new penpheral of the year. 


Give your IBM 


and watch its perf 


Peripherals from NEC can make almost any 
computer system better. 

Our sparkling new JC1203 color 
monitor is plug and pin compatible with the 
16-color IBM® PC, and delivers the bright, 
sharp, clear, and stable screen image юг 
which the entire NEG line has 
long been famous. Similar com- 
patibility is available to 
owners of Apple I9, Radio 


NEC 


tem some NEC, 
rmance soar. 


Shack, and Atari? computers, not to men- 
tion our own outstanding NEC PC-8000 
series. Also available is a brand new, ex- 
tremely low cost, NEC green monochrome 
monitor, the JB1260, perfect companion 
for an Osborne®, for instance. 
Ask your dealer for a dem- 
SD), onstration. Or write us 
ERES D at 1401 Estes Avenue, Elk 
| | 


2 Grove Village, IL 60007. 


Productivity 
at your fingertips” 


NEC Home Electronics (U.S.A.|, Inc. 
Personal Computer Division 


Nippon Electric Co., Ltd., Tokyo, Japan 
Circle 294 on inquiry card. 


ERG/68000 


MINI-SYSTEMS 


[] Full IEEE 696/S100 
compatibility 


HARDWARE OPTIONS 


LJ 8MHz, 10MHz or 12MHz 68000 
CPU 

[] Memory Management 

O Multiple Port Intelligent I/O 

[] 64K or 128K STATIC RAM 
(70 nsec) 

[] 256K Dynamic RAM, with full 
parity (150 nsec) 

п 8" D/D, D/S floppy disk drives 

О 5MB-40MB hard disk drives 

[] Full DMA host adaptor 

[] 20MB tape streamer 

О 10 to 20 slot backplane 

[] 30 amp power supply 


SOFTWARE OPTIONS 
[] 68KFORTH' systems language 
with MACRO assembler and 

META compiler 
[] Fast Floating Point package 
Г1 Motorola’s MACSBUG 
[] IDRIS? operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC' compilers 
О CP/M—68K? OJS with C, 
Assembler, 68K'-BASIC, 
+ 68K'-FORTH 
Trademark 'ERG, Inc. 
2Whitesmiths 
30 day delivery 
with valid Purchase Order 


*Digital Research 


OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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2 Transmitted Data 
4 CA | 105 Request To Send 
20 CD | 108.2 Data Terminal Ready 
23 CH | 111 Data Signaling Rate Selector 
(DTE source) 
24 DA Transmitter Signal Element Timing 
(DTE source) 
14 Secondary Transmitted Data 
19 Secondary Request To Send 
3 BB | 104 Received Data 
5 CB | 106 Clear To Send 
6 | СС |107 Data Set Ready 
22 CE | 125 Ring Indicator 
CF | 109 Received Line Signal Detector 
CG Signal Quality Detector 
Cl Data Signaling Rate Selector 
(DCE source) 
DB Transmitter Signal Element Timing 
(DCE source) 
DD | 115 Receiver Signal Element Timing 
(DCE source) 
SBB | 119 Secondary Received Data 
SCB | 121 Secondary Clear To Send 
SCF | 122 Secondary Received Line Signal Detector 


Source 


Signal 


Protective Ground 
Signal Grounc 


DTE 
(computer interface) 


DCE 
(modem or terminal) 


Table 2: RS-232C signals. 


1976, it is obvious that the committee 
looks forward to the day when direct 
digital connection to a digital tele- 
phone network will be possible. Then 
all data transmission will be syn- 
chronous, and the communication 
equipment will provide bit and byte 
timing signals. X.21 includes the pro- 
tocol for making and answering calls 
and for sending and receiving data 
using full-duplex synchronous trans- 
mission. Byte-timing signals are in 
fact an option, which the vast majori- 
ty of digital telephone exchanges will 
almost certainly provide. In sharp 
contrast to RS-449, X.21 uses only six 
signals. The electrical specifications 
are in recommendations X.26 (corre- 
sponding to EIA RS-422A) and X.27 
(EIA RS-423A). 

Although X.21 is defined as the 
lowest (or "physical") level of the in- 
ternational X.25 packet-switching 
protocol, it is far ahead of its time, 
for direct digital connection to public 
telephone networks is hardly possible 
now. For this reason, CCITT offers 


the X.21 bis recommendation as an 
interim measure to connect existing 
computer equipment to packet com- 
munication services. With this, the 
wheel turns full circle, for this recom- 
mendation is essentially the same as 
RS-232C (V.24), and sadly, its use is 
almost universal in packet-switching 
protocol today. 

I have, in the tradition of all great 
guides, followed a circular path. To 
create a more detailed path through 
this standards jungle, let’s look closer 
at each of the standards I have men- 
tioned. 


The RS-232C Standard 

The 21 signals in RS-232C are num- 
bered according to three systems: pin 
numbering used in the conventional 
25-pin connector, the EIA RS-232C 
numbering, and the CCITT V.24 
numbering (see table 2). I will explain 
each of the signals by providing a 
variety of different applications of the 
standard, each using progressively 
more signals. 
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CPU 68000 
* MC68000 processor 
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DMEM 
* 256K dynamic RAM | 
е 24-bit addressing 


CMEM 
е 8K/16K/32K CMOS 
€ Û MHz for 8/16-bit 
= Non-volatile with 


EPROM 
e 32/64K ROM 

e 16-bit data paths 
e 24-bit addressing 
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Outstanding Graphics, Print Affordable Color, Speed High-Quality Printers 
Quality & Performance | at a Low Price. 


144 x160 dots/inch * Proportional spacing 
* Lower case descenders * N x 9 dot matrix 


* 8character sizes * 5 unique alphabets * Greek 200 CPS · Bi-directional, logic-seeking • 24 x 9 dot 
character set ° Graphic symbols • 100 CPS print matrix • Lowercase descenders * 8 character sizes — 
speed *Bi-directional, logic-seeking * Adjustable * B0-132 colurnns * Proportional spacing ‹ 
tractors * Single-sheet friction feed * Vertical & | ° Textjustification * Optional color and dot resolu- : E 
horizontal tabbing tion graphics Epson MODE T ей». List$745 € Ca 
NEC 8023 Anll | Prism 80....... BaseList$1,299 Q4] 2а cese ci Lets ۸ — 
Dot Matrix ........... List$795 QYUGH | Prim132...... Base List $1,499 dl Full Line of Epson Accessories 
Smith-Corona TP-1 Brothers HR-1 Daisy Wheel NEC Sp nwri le 
Daisy Wheel Printer For Under $900 | Perfect for qu, 7700 & 3500 | 
| quiet word processing. Dalsy Wheel Quay Leader 


| = 
High speed, letter quality • 55/33 CPS * Typewriter 
| | . ийм quality * Bi-directional printing & proportional 
*16 CPS • Prints up to 6 copies * Bi-directional spacing * Quiet» OCR quality print * Hi-res 

Letter quality • Standard serial or parallel data | * Cloth or carbon quick-change cassette ribbon plotting/graphing • Quick change ribbon * Optional 
interface * Drop-in ribbon * 144 WPM * Various * Quiet, efficient operation for word processing cut-sheet feeder, horizontal or bi-directional trac- 
fonts available « Loads paper like typewriter | tors • Prints up to 8 copies 
* Handles single sheets for forms | Brothers HR-1 | -— NEC Spinwriter RO 

i ГА! Рагайе!........... List $1,100 Qf* | Serial Parallel 7700....... List $3055: $2500 
Smith-Corona TP-1..... List 29 “34 iud Serial ............ List $1,200 wud Seríal 3510 ...... List $1895 $170 

Anadex Silent Scribe 'elevideo CRT's 
` The Quiet Serial Matrix Price, Performance & Reliability 
Impact Printer | 
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Up to 500 CPS * Dot addressable graphics 


* Parallel and serial interfaces standard» Switch 
selectable protocol * Cartridge ribbon * Foreign 


character sets * Underlining * 1.5k to 12k buffer | List Discount Amdek 

* Correspondence quality print — | 910 $ 699 57E Video 300, green...... List$249 дм 
List — Oiscount | ag °" Pn Colon | 2 esses os List $499 9G di 

Anadex DP-9501A ....... $1,725 $1300 | 925........... ....$ 995 $730 g 4 

Anadex DP-9620A ....... $1,845 $1,475 [PPP —— $1195 5945 ) 


| AnadexWP-6000........ $3,250 SCal | 970..............- $1495 $Call | prices 
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* Graphic and text screen dumps * Dual Hi-Res 

| Graphics * Printer Selector Dip Switch * Apple Ill 

compatible** Inverse Graphics • Emphasized 
Graphics * Double Size Picture « 90° Rotation * 
Center Graphics * Works with Pascal and CPM? • 

Optional Bufferboard Available t d 

Grappler +..................... `. | 

“Requires software driver 

Apple is aregistered Trademark of Apple, Inc. 
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For Apples and Printers 


Take your existing printer interface—and 
buffer it! 

* Versions for Grappler+ , Apple interface, Epson 
interface, and others * Comes standard with 16K 
buffer • Expandable to 32K and 64K • Includes 
interface docking cable 


TheBufferboard. ................ 9 p 


Customer Benefit 
Package 


1. Free Expert Consultation. 2. Tech- 
nical Staff. Even your most involved 

| questions get quick, helpful answers 
from our staff of printer technicians. 
3. Free Catalog. Get your inform- 
ative catalog with printer compari- 
son chart and print samples today. 
4. Warranty. The manufacturer’s war- 
ranty where applicable. 5. Same-Day 
Shipping. 6. Free MasterCard and 
Visa. 7. We Stock What We Sell. We 
make every effort to keep a large 
stock of our advertised products. 
8. APO/FPO Orders Welcome. 
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Hi-Res or TRS 80 Block Graphics 


120/200 CPS * 9 x 9 Matrix ° Bi-directional, logic- 
seeking printing - Lower case descenders * Four 
print styles • Optional Hi-Res Graphics 


Okidata82A.......... List $649 
Okidata 83A (w/Tractor) .List $995 Afia | 
Okidata 84 (Parallel). ..List $1395 Ud 


Here's How To Order: 

Phone orders are welcome; same-day ship- 
ment on orders placed before 11:00 a.m. 
Free use of MasterCard and Visa. COD's 
accepted. Personal checks require 2 weeks 
clearance. Manufacturer's warranty in- 
cluded on all equipment. Prices subject to 
revision. 
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CCS APPLE SERIAL Interface & Cable ...$150 | 
SIGNALMAN MODEM ................ $Call | 
COMPLETE STOCK OF EPSON 

ACCESSORIES ................... $Call 


CUSTOM PRINTER CABLES FOR 
Apple, Atari, IBM, TRS-80 (all models). .$Call 


HAYES MICROMODEMII.............. $300 
PRINTER STANDS: Large ............. $ 99 

Small ............. $ 25 
PRINTER RIBBONS—Most Types . ...... $Call 
Call For Free gite 
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Video Display Terminal—signals 
used: Protective Ground, Signal 
Ground, Transmitted Data, and 
Received Data. The Protective 
Ground is for safety and connects to 
the equipment chassis at both ends of 
the link. The Signal Ground estab- 
lishes a common ground reference 
voltage for all data signals. Transmit- 
ted Data is the data path from the 
computer interface to the terminal, 
while Received Data is the path in the 
reverse direction. You don’t need any 
other connections for a simple asyn- 
chronous RS-232C-compatible ter- 
minal interface. 

Serial Printer—signals used: Pro- 
tective Ground, Signal Ground, 
Transmitted Data, and Data Set 
Ready. Because the data connection 
to the printer is only in one direction, 
you don't need the Received Data 
line. However, most printers cannot 
accept characters continuously at an 
even rate. For example, a daisy-wheel 
letter-quality printer takes a signifi- 
cant time to move the print head from 
one position to another, and so the 


printing rate depends on character 
spacing. A Return character generally 
takes longer than other characters 
because in most cases the print head 
has to move farther across the paper 
than for other characters. This 
presents the problem of flow control; 
the printer must provide feedback to 
the computer interface to control the 
data flow. The Data Set Ready line is 
one way to provide the feedback. 


You can use the ASCII 
control codes DC1 and 
DC4 to regulate data 
flow to a serial printer. 


Actually, Data Set Ready has other 
purposes. À modem uses it to indicate 
that its power is on and that the 
modem is ready to receive data for 
transmission. Many software device 
drivers examine this signal before 
transmitting each output character 
and simply delay transmission until it 
is in the on state. Therefore, you can 


HIGH RESOLUTION GRAPHICS 


FOR SUPERBRAIN, COMPUSTAR, Z-89 & TRS-80 MODEL ll. 


XCEL'" HARDWARE: A retrofit package for graphics display with 512 x 240 
resolution. TRS-80 Mod. Il, $595. All others, $895. 


XCEL™ SOFTWARE: Operates under CPM™ and is compatible with Basic, 


Fortran, Cobol, PLI and Pascal. 


SYMBOL GENERATOR- $175 


Alternate character sets with bold face, 90° 
rotation, circles, quadrants, vectors, rec- 


tangles and area fills. 


GRAPH PLOTTER- $175 
Line, graph, histogram, bar graph and 
scatter plot with automatic annotation 
of axes scaling. 


GRAPHICS 
TERMINAL- $395 


Configures computer as a 
low cost graphics 
terminal. 


“NEW” SCREEN PRINTER-$65 


Allows hard copy printout on most dot 
matrix printers. 
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3-D GENERATOR- $345 


Creating, editing and viewing 
“wireframe” objects from any 
angle with scaling zoom and 

graphics editor. 


SURFACE 
PLOTTER- $395 


True perspective view 
with hidden line 
removal. 


SAVE UP TO $950 ON PACKAGE PRICE OFFERS! 
FOR MORE INFORMATION CALL (213) 320-6604 


ZAN MAXTEK, INC. 2908 Oregon Court, Torrance, CA 90503 
Available in Europe from Micronex Ltd., Chew Magna, England 3042 (STD 027-589 3042) 


TAS BO-regisiered iranemark Fandy Carp * Sutrbregin наигтсик Merec Data 'Systems 
Текот regislered trademark Tekironis inc CPM iegsieteatrademars Digita Research 


use the signal for flow control, even 
though it was not designed for that 
purpose. You can also use other lines, 
such as Clear To Send, for the same 
purpose. 

Another technique for regulating 
data flow to a device like a serial 
printer is to use the ASCII (American 
National Standard Code for Informa- 
tion Interchange) control codes ОС1 
(device control 1, often called XON) 
and DC4 (often called XOFF). These 
codes correspond to the control 
characters Control-Q and Control-S 
respectively. Some software device 
drivers use them to suspend and 
resume output to a terminal. When 
you use these codes for flow control 
on a printer, you connect the Re- 
ceived Data line rather than the Data 
Set Ready line. The printer then 
transmits Control-S when its buffer is 
full and Control-Q when it is ready 
for more data. 

Many printer manufacturers cater 
to both flow-control methods. How- 
ever, in practice, significant problems 
can arise with each of them. When 
the printer is connected through a 
modem, there is no connection be- 
tween the states of the Data Set 
Ready lines at the two ends of the 
link, and so you can't use the first 
method, which is meant for purely 
local use. The XON/XOFF protocol 
should work fine over a telephone 
connection, provided the operating 
system you use responds quickly to 
the XOFF control character. While a 
few extra characters don't usually 
matter on a video display terminal, 
they can mean a disastrous buffer 
overflow for a printer. The same 
result may occur due to characteris- 
tics of a terminal multiplexer, which 
in many cases has internal character 
buffers that store several characters 
awaiting transmission. When XOFF 
arrives, the data to the printer will 
not cease immediately, even if the 
operating system instantly stops send- 
ing characters. In another case, if 
you connect your printer to the 
printer port provided on some ter- 
minals, you may again see a delay in 
the execution of the XOFF command 
due to the buffering going on in that 
unit. 

Remember that RS-232C was never 


I run out of memory? 


Most people do run out of memory 
with only 18K VisiCalc* workspace. 
Butyou can expand your Apple 11* 
to 177K MsiCalc memory! You 

can also get 80-column display, 
lower case letters, and hard disk 
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support—all without buying 
a bigger computer. 

The Saturn expansion system for 
VisiCalc consists of a preboot dis- 
kette, one or more plug-in RAM 
boards, and an optional 80-column 
display board. You can put the 
Saturn boards in any slot. And with 
all that memory, our software lets 
you save files on more than one 
diskette. 

Each Saturn RAM board includes 
additional software for other pro- 
gramming applications. So your 
BASIC, PASCAL, and CP/M pro- 
grams get an extra bonus. 


Ask your computer dealer for 
more details about the Saturn 
memory expansion systems. See 
how much bigger and better your 
models can become! 


"VisiCalc is a registered trademark of VisiCorp. Apple ll isa 


registered trademark of Apple Computers, Inc. 


SATURN 
SYSTEMS w 


PO. Box 8050 
3990 Varsity Drive 
Ann Arbor, MI 48107 


1 (313) 973-8422 
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We Scout Out 
The Best Buys. 


THE PURCHASING AGENT is your computer buying company. 
We negotiate the purchase of millions of dollars of hardware and software 
at the best prices each year. Our buying power gives you more hardware 
and software for your money. Our fee is 25% of what we save you off list price. 
By participating in the savings, we share a common goal — to save you money. 
Call us for your price on any product not listed. All prices shown 


include our fee. 


COMPUTERS IBM Personal comp. 
Amdek Color 111 term. 
Alpha Micro 1000 VW $5,960 AST 
Alpha Micro 1030 12,047 Baby Blue 
Alpha Micro 1051 17,634 Davong 5 meg. H.D 
Alspa АС1-2/55 2,320 Diablo 630 API 
Altos 8000-10 5,850 NEC 3550 
Altos 8600-10 7,586 Seattle boards 
Altos Series 5-15D 2,100 & all IBM peripherals 
AltosSeries 5-5D 4,195 Micromation 
Apple Computers CALL Molecular 
Associate CALL MorrowMicro Decisions 
Burroughs CALL NEC 16 bit APC system 
California Computer NEC 8000 64K PC sys. 
Systems 300-1A 4414 NorthStar Advantage 
Columbia Data CALL NorthStar Adv. H.D. 5 
Compupro Godbout™ Onyx 5001 MU-6 
Sys. 816/A* 4,2200 | Onyx 8000MU-10 
Sys. 816/B* 5,360 Osborne 
Sys 816/С" 6,880 Sanyo 1000 
*Assembled and tested Seattle System 2 
Cromemco System 1 2946 Televideo TS-802 
Cromemco System 2 3400 Televideo T$-802H 
Cromemco 68000 Televideo Т5-806 
System 1 4,395 Vector 2600 
Dynabyte 26% OFF Vector 3005 
Eagle 11 2,350 Vector 4 
Eagle 1600 5,420 Victor 
Epson Computer CALL Zenith 100 


Mastercard, VISA at 3% handling fee. Prices subject to change without notice, Minimum fee $150. 


EXPORT SERVICES AVAILABLE. 


CALL 
430 
CALL 
CALL 
1,575 
1,825 
1,920 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
2,266 
2,625 
4,395 
7,350 
7,900 
CALL 
1,540 
3,251 
2,600 
4,450 
5,200 
3,895 
5,495 
CALL 
CALL 
CALL 


PRINTERS 
Brother, parallel, daisy 910 
C itoh, F-10, daisy 1,350 
Daisywriter 2000 1,120 
Diablo 620, daisy 

25 cps 1,195 
Diablo 630, daisy 2,050 
IDS Prism 132 options 1,430 
NEC 3510 CALL 
NEC 7710 R/O 2,325 
NEC/Sellum 1, 16K, 

tractor 2,595 
Qume 9/45 full pane! 1.865 
Qume 9 55 full panel 2,180 


Smith Corona ТР-1, daisy — 681 
Tally CALL 
Texas Instr. 71810 1,240 


OTHER PERIPHERALS 


Amdek Color || term 694 
Ventel 212+ modem 765 
Corvus 10 meg. H.D. 2,995 
Houston Instr DMP-29 1,549 


Houston Instr. DMP-40 775 
Morrow 20 meg. H.D. 3,650 


SOFTWARE 


Call for prices on all your 
software needs. 


We are agents for overseas computer dealers and disbributors. 


INTERNATIONAL TELEX 470851 


On The Frontier of High Technology and Value. 


THE 
* j PURCHASING 
АСЕМТ 


1635 School Street 
Moraga, CA 94556 


Call Toll Free 
800-227-2288 
In California 
(415) 376-9020 
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intended for DTE-to-DTE connec- 
tions. Thus it is not surprising that 
problems arise when the standard is 
used for such purposes. After all, 
these flow-control methods are ad 
hoc mechanisms tacked on to an un- 
suitable standard. 

Full-Duplex Private-Line Modem— 
signals used: Protective Ground, Sig- 
nal Ground, Transmitted Data, Re- 
ceived Data, Received Line Signal 
Detector, and (possibly) Data Set 
Ready. The Received Line Signal 
Detector, often called Carrier Detect, 
says in effect, "I hear something like a 
modem talking to me." You use this 
signal to tell the computer that some- 
one is trying to make contact on that 
line. You could use it to trigger the 
computer to generate a log-on invita- 
tion. Data Set Ready may indicate 
that the modem is ready and not in 
voice or test mode, but this is not a 
common practice in North American 
asynchronous modems. 


Half-Duplex Private-Line Modem— 
signals used: Protective Ground, Sig- 
nal Ground, Transmitted Data, Re- 
ceived Data, Request To Send, Clear 
To Send, Received Line Signal Detec- 
tor, and (possibly) Data Set Ready. 
Request To Send and Clear To Send 
control the transmission direction in 
the half-duplex operation. The com- 
puter generates Request To Send 
when it wants to transmit. The Clear 
To Send signal indicates that the 
modem is ready to receive characters 
for transmitting. There will be a 
delay—typically 200  milliseconds 
(ms)— between the Request To Send 
signal from the computer and the 
Clear To Send handshake, because 
the modem must generate the carrier 
waveform and allow it to stabilize. 
When the transmission finishes, the 
computer drops Request To Send, 
causing the modem to turn the trans- 
mitter off. To ensure that both ends 
of the link cooperate in choosing the 
direction of the transmission, you 
need a software protocol. 

Switched Network Auto-Answer 
Modem--signals used: Protective 
Ground, Signal Ground, Transmitted 
Data, Received Data, Request: To 
Send, Clear To Send, Data Terminal 
Ready, Ring Indicator, Received Line 
Signal Detector, and (possibly) Data 


1 @ | 
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This Programming professional deserves a 
lot more from his personal computer. 


He’s earned it. As a seasoned professional, 
he’s learned to master some of the world’s 
most advanced programming tools. Tools 
5 a pra duse to meet the everyday 
emands of programming experts. 
But as the owner of a personal com- 
puter, he's come to expect less. Less 
erformance. Less sophistication. And less 
exibility. 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
SPF™ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, there's micro/SPF;" a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF™ you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 
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standard SPF software, micro/SPF™ 
provides all the sophisticated utilities pro- 
gramming professionals expect. 


Programming experts can take 
advantage of skills they've spent 
years perfecting. 


Now, for the first time, mainframe soft- 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatte 
identical to those found in the SPF system. 

[п addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 


Programming professionals who ve 
spent years perfecting the art of writin 
sophisticated code deserve to work wit 
state-of-the-art tools, not toys. Find out 
how micro/SPF™ can help you do work- 
compatible programming on your 
personal computer today! 


PHASER SYSTEMS, INC 50 WEST BROKAW ROAD 


SAN JOSE, CA 95110 
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Set Ready. Неге, the additional 
signals are Data Terminal Ready, 
which shows that the computer is 
ready to receive calls, and Ring In- 
dicator, which signals that the 
modem has received a new call. The 
Ring Indicator signal goes up and 
down as the telephone bell rings so 
that the computer can answer after a 
specified number of rings. If the com- 
puter leaves Data Terminal Ready 
on, the modem answers incoming 
calls immediately. If it is off, the com- 
puter should turn on the signal, after 
the appropriate number of rings, to 
answer the call. At the completion of 
the call, the computer should turn off 
Data Terminal Ready to ensure that 
the line is disconnected. Normally 
this is not necessary, because the line 
should disconnect automatically 
when the calling party hangs up the 
phone, but it is good practice to force 
disconnection at both ends. 

Dual-Rate Modems-— extra signals 
used: Data Signaling Rate Selector 
(DTE source) and Data Signaling 
Rate Selector (DCE source). Some 
modems allow switching between 
two transmission speeds. These two 
signals control whether the modem 
uses the high or low speed. Usually 
the modem at the calling end sets the 
speed for the connection. In this case, 
the calling computer uses the Data 
Signaling Rate Selector (DTE source) 
to determine the line speed. The call- 
ing modem signals the speed to the 
answering modem, which informs the 
called computer by setting Data Sig- 
naling Rate Selector (DCE source) ap- 
propriately. | 

Synchronous Modems— Extra sig- 
nals used: Signal Quality Detector, 
Transmitter Signal Element Timing 
(DTE source), Transmitter Signal Ele- 
ment Timing (DCE source) and 
Receiver Signal Element Timing (DCE 
source). Synchronous modems pro- 
vide a clock signal along with the 
data. In the case of received data, the 
modem provides the Receiver Signal 
Element Timing (DCE source) or the 
clock. For transmitted data, the 
modem may still provide the clock 
signal on Transmitter Signal Element 
Timing (DCE source). Or the com- 
puter equipment (DTE) may generate 
a timing signal instead, called 
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Transmitter Signal Element Timing 
(DTE source). Synchronous modems 
also provide a signal which shows 
whether or not there is a high proba- 
bility of an error in the received data 
(Signal Quality Detector). 

Modems with Primary and Second- 
ary Channels—extra signals used: 
Secondary Transmitted Data, Sec- 
ondary Received Data, Secondary 
Request To Send, Secondary Clear 
To Send, and Secondary Received 
Line Signal Detector. Some modems 
provide a primary transmission chan- 
nel with a high data rate (e.g., 1200 
bps) and a secondary channel in the 
reverse direction with a much lower 
data rate (e.g., 75 bps). The reverse 
channel allows you to listen and con- 
firm reception or to interrupt the 
transmitter. The channel directions 
can be reversed, and the above set of 
five signals allows you to control the 
secondary channel in much the same 
way as the primary one. 


Do you know what 
happens when you 
make a call to a 
computer on a 300-bps 
full-duplex switched 
line? 


A Scenario 

The following sequence of events, 
illustrated in table 3, will show you 
what happens when you make a call 
to a computer on a 300-bps full- 
duplex switched line. To begin, the 
computer expects a call and so it 
leaves Data Terminal Ready on, 
which in turn sets the computer's 
modem ready to answer a call as soon 
as one is received. When this hap- 
pens, the computer sees Ring In- 
dicator (which it can ignore because 
Data Terminal Ready is already on) 
and Data Set Ready (the signal for the 
computer to generate Request To 
Send). In the preceding section, I ex- 
plained Request To Send and Clear 
To Send in the context of half-duplex 
calls. In fact, full-duplex modems use 
them also. Request To Send com- 
mands the modem to turn on its 
transmitter. After a short delay, the 
computer sees Clear To Send and ig- 


nores it. At the other end of the line, 
you hear the carrier signal and either 
push the data button (on a data set) 
or put the telephone handset onto the 
acoustic coupler. Now your modem's 
transmitter turns on, producing its 
own carrier whistle. When the 
modem at the computer end hears 
this, it turns on Received Line Signal 
Detector. Upon receiving this signal, 
the computer begins sending data. 
Many operating systems, however, 
ignore this signal and simply wait for 
you to send a character to begin the 
log-on process. 

At the end of the transmission, 
assume that the computer decides to 
terminate because you logged off. 
The computer turns off Request To 
Send, which then turns off the com- 
puter's modem carrier signal. The 
computer then turns off Data Ter- 
minal Ready, forcing the line to be 
disconnected. Meanwhile, in your 
modem, Received Line Signal Detec- 
tor goes off and generates a warning 
note to you. You replace the handset, 
ensuring that the line disconnects 
from your end also. When the com- 
puter sees its Received Line Signal 
Detector turn off, it knows that the 
disconnection is complete, and so 
raises Data Terminal Ready in pre- 
paration for the next call. 


RS-232C and RS-449: 
What's the Difference? 

RS-232C is being superseded by a 
new standard, RS-449, Technically, 
the major differences between them 
result from RS-449's using improved 
electrical-transmission standards. To 
explain these improvements, I will 
first describe the electrical specifica- 
tions of RS-232C. 

An RS-232C transmitter generates 
a voltage of above +5 volts (V) to 
signal one line condition, called 
Space, and a voltage of below —5 V 
to signal the other condition, called 
Mark. To produce these voltages, 
you generally use a power supply of 
+12 V. A receiver recognizes 
voltages of above +3 V as Spaces 
and voltages of below —3 V as Marks 
(see figure 1). When a signal changes 
from one condition to the other, it 
can spend, at most, 4 percent of a bit 
period (the duration of a bit: 2 
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e Sprea d sheet for 


CP/M-86, IBM PC DOS, and CP/M 


The Ultimate Spreadsheet? 
YOU BET! 

Packed with more important features and 
performance than any other spreadsheet, ScratchPad 
is perfect for "what if" analyses and financial modeling 
of all kinds. 

The features tell the story: 


Flexible Spreadsheet 


A ScratchPad innovation. Now you can design 
the spreadsheet to fit your application, rather than 
redesigning your application to fit the spreadsheet. 
For example, if you need a worksheet that is extremely 
wide but not very deep, ScratchPad can do it. 

The matrix dimensions are up to you. 


Virtual Memory 


Another ScratchPad innovation. When your 
computer runs out of memory in RAM, your disk 
drives act as backup memory for additional spread- 
sheet data. (This is something the VisiCalc and 
SuperCalc people don't talk about in their ads. They 
can still run out of memory!) 

ScratchPad with a hard disk on the IBM PC, for 
example, allows in excess of 20,000 entries! NEVER 
see those disastrous OUT OF MEMORY messages 
again. 


Consolidation 

This lets you combine several spreadsheets, 
adding or averaging the numeric data. It is especially 
useful to businesses that want to combine data from 
several departments, or add or average spreadsheets 
from different months or years. Just another reason 
why ScratchPad is the ultimate spreadsheet. 
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These features and many others make ScratchPad 
the most powerful spreadsheet available! So, find out 
why we call ScratchPad the Ultimate Spreadsheet. 

Write: ScratchPad Information, SuperSoft, 

Box 1628, Champaign, IL 61820. 


This is what others are saying: 


Small Business Computers, July/August '82 

“In our opinion ScratchPad is an excellent 
business-oriented spreadsheet program, easy to 
learn, easy to use, and well documented: 


InfoWorld, Sept. 6, '82 
"ScratchPad...(is designed) for users who 
want entry simplicity and fast answers: 


Business Computer Systems, Sept. '82 

“a new memory innovation from 
SuperSoft...ScratchPad(' s) virtual memory can 
accomodate an essentially unlimited number of 
entries by tapping the disk drive for secondary 
memory. 


Available for IBM PC DOS, CP/M-86 and CP/M. 

ScratchPad: $295.00 

(Requires 96K with PC DOS, 64K with 
CP/M-86, and 56K with CP/M)* 


Japanese Distributor: ASR Corporation International, 
3-23-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan. 
Tel. (03)-4375371 Telex: 0242-2723. 

European Distributor: Micro Technology Ltd., 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TH. 
TEL. 0892-45433. Telex: 95441 Micro-G. 


*Additional memory recommended for optimal 
performance of all features. 


IBM Personal Computer is a trademark of International Business 
Machine Corp. 

CP/M and CP/M-86 are registered trademarks of Digital Research. 

VisiCalc is a registered trademark of VisiCorp. 

SuperCalc is a registered trademark of Sorcim. 


FIRST IN SOFTWARE TECHNOLOGY P.O.Box1628 Champaign, IL 61820 (217) 359-2112 Telex 270365 


Terminal Computer 


Data Terminal Ready is on in 
anticipation of a call 


raise handset and dial 
connect call 
see Ring Indicator and Data 
Set Ready, generate Request 


To Send 


carrier whistle 


hear carrier (analogous to 
Received Line Signal 
Detector) 


(after short delay, see Clear 
To Send) 


push data button (see 


Data Set Ready light) carrier signal 


see Received Line Signal 
Detector 


—carry on communication— 


set Request To Send off 
no tone from computer 
set Data Terminal Ready 


off, Clear To Send and 
Data Set Ready go off 


modem's Received Line 
Signal Detector goes off, 
modem generates warn- 
ing note, replace handset 

call disconnected Received Line Signal Detec- 
tor goes off, set Data Ter- 
minal Ready on in prepara- 
tion for next call 


Table 3: The sequence of events in a 300-bps dialed call, proceeding from top to 
bottom. 
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Figure 1: RS-232C signal levels. 
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microseconds at the maximum speed 
of 19,200 bps) in the transition 
region. This requirement limits the 
amount of stray capacitance 
allowable in the transmission link 
because capacitance smooths out 
sharp transitions. RS-232C specifies 
that the capacitance must not exceed 
2500 picofarads (pF); and, because 
ordinary cables have a capacitance of 
40 or 50 pF per foot, RS-232C limits 
cables to 50 feet. 

A second difficulty of RS-232C is 
its grounding arrangements with two 
separate lines: Protective Ground and 
Signal Ground. Unfortunately the 
standard does not state clearly how 
these signals are to be used. In many 
implementations, the Protective 
Ground is simply not connected. 

Grounding for distributed analog 
systems is a notoriously difficult sub- 
ject. To give you a simple idea of the 
problems that could occur, imagine 
an RS-232C link between two pieces 
of equipment where Protective 
Ground is not connected but where 
Signal Ground is connected to the 
earth at both ends (this is quite a com- 
mon arrangement). Different ground 
potentials at the ends of the link cause 
a ground current to flow through the 
Signal Ground wire. The inevitable 
resistance in this wire insures that a 
potential difference between the Sig- 
nal Grounds exists that could, if large 
enough, cause the data to be received 
incorrectly. 

The obvious way to overcome 
ground potential differences between 
the transmitter and the receiver is to 
send the signal differentially on two 
wires. The difference between the 
voltages on the wires determines 
whether a Mark or a Space is read. 
This is how RS-422A works, and you 
may recall that this technique is 
known as balanced transmission. 
Figure 2 shows an RS-422A signal, 
carried on a twisted pair of wires. A 
balanced transmission would use two 
of these signals. 

Of course, you can regardeven RS- 
232C as transmitting a signal differen- 
tially, with the difference being be- 
tween the signal-wire voltage and the 
ground-wire voltage. What makes 
this approach inferior is that the 
ground wire actually connects to the 
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The Grappler + Features: 
* Dual Hi-Res Graphics * Printer 
Selector Dip Switch * Apple III 
Compatible* • Graphics Screen 
Dump * Inverse Graphics * 
Emphasized Graphics * Double Size 
Picture • 90? Rotation * Center 
Graphics • Chart Recorder Mode • 
Block Graphics * Bell Control • 
Skip-over-perf • Left and Right 
Margins * Variable Line Length * Text 
Screen Dumps. 

The Grappler + also works with 
Pascal and CPM. 

The Grappler + interfaces with 
the following printers: 

* Anadex * Apple Dot Matrix ° 
Centronics 122 ° С. Itoh ProWriter ° 
Epson MX-70, MX-80* *, 

MX-80F/T * *, MX-100 - IDS 460, 560, 
Prism 80 and 132, Microprism : 

NEC 8023 ‘Okidata 82A * *, 83A” *, 84. 


Completely Redesigned. 
Now, the Grappler +. 

The original Grappler was the first 
graphics interface to give you hi-res 
screen dumps from your keyboard. 
Thenew Grappler with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side graphics printout of 
page 1 and page 2. 


The Grappler + can now be used 
with the Apple? Dot Matrix, 

the Okidata 84, and is Apple Ill 
compatible "п addition, the IDS 
Grappler + is currently available 
with color capability, including 
color graphics screen dumps. 


The imitations are many, so insist on 
the #1 Apple graphics interface on 
the market. Insist on the Grappler +. 
Available now at most Apple dealers. 


. ; T" А Com 2 
Requires additional software driver. * 
-Requires graphics {н ы ы B Фог ange Micro 
Circle 309 on inquiry card. 1400 N. Lakeview, Anaheim, CA 92807 
CPM is a registered trademark of Digital Research, Inc. U.S.A. (714) 779-2772 Telex: 183511 CSMA 


© Orange Micro, Inc. 1982 Apple is a registered trademark of Apple Computer, Inc. Foreign Dealer Inquiries Welcome 
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IBM 


personal computer 


UCSD 
p-System™ 
Version IV.1 


NCI now offers 
Version IV.1 which includes: 


e RAMdisk 

e Subsidiary Volume Support 
e 8087 Numeric Coprocessor Support 
€ FASTER Long Integers (2x) 
€ FASTER Floating Point (3x) 
e 25% greater floppy storage 

© Floppy Write Verification 

€ Asynchronous Serial 1/O 

© Extended memory codepool 
e 8086/87/88 Macro Assembler 
e 8087 Native Code Generator 
© program caller unit 

è generalized sort unit 

ө 32 bit seek 

€ FASTER Seek 

€ FASTER Turtlegraphics 

€ Adaptable Support 

e PC DOS Filer Utility 

© Background Spooler 


Also available 


€ PFAS Pascal File Access System 
e Hard Disk Support 
€ Advanced Systems Editor 


© Sprinter text formatter 
© QuickISAM/PascalISAM/SuperDB 
e QuickForm/PascalForm 


Available for 


ө [BM pc 
ө Victor 9000 


TM Regents University California 
TM IBM Corporation 


For more information call 


Network Consulting Inc. 
Discovery Park 
Suite 110-3700 Gilmore Way 
Burnaby, B.C. Canada V5G 4МІ 


604-430-3466 
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Figure 2: An RS-422A signal. 


Figure 3: Two RS-423A signals. 


ground at each end. Then if the 
ground potentials differ, the ground 
wire carries a substantial current, The 
amount of the current depends on the 
ground-potential difference and the 
electrical resistance of the ground 
wire. This current makes the poten- 
tial of the ground wire different at 
each end. The RS-422A grounding re- 
quirements are much less critical than 
those of the RS-232C because the 
standard does not use ground as a 
voltage reference. Therefore, the use 
of the Signal Ground wire, which 
connects the grounds at each end of 
the link, is optional. 

The third major difference between 
RS-422A and RS-232C is the transi- 
tion region between Mark and Space 
states. This is only 400 millivolts 
(mV) in RS-422A, whereas it is 6 V in 
RS-232C. With the elimination of the 
ground-potential problem, the use of 
such a narrow region becomes possi- 
ble. If the difference signal between 
the two wires is positive and more 
than 200 mV, the receiver reads a 
Mark, while if it is negative and more 


than 200 mV, the receiver reads a 
Space. This approach allows suitable 
transmitters and receivers to be im- 
plemented with just the normal +5-V 
power supply. 

Because of the much smaller transi- 
tion region, RS-422A transmitters 
will not drive RS-232C receivers cor- 
rectly. This 'incompatability poses 
such a serious disadvantage that the 
EIA introduced the RS-423A stan- 
dard, which you can use with both 
RS-449 and RS-232C. This standard 
is not just an interim measure, 
however, for RS-423A does not use 
two wires for each signal as RS-422A 
does and thus is more economical. 
You can see two RS-4234 signals in 
figure 3. Each direction uses a com- 
mon return path that connects to 
ground at one end of the link only, 
the transmitter end. The receiver 
judges whether a Mark or Space is 
present by examining whether the 
signal wire is negative or positive 
with respect to the common return. 
Because this return path does not con- 
nect to ground in the receiver, the 


presents ergonomic elegance and 
high performance in a low-cost terminal. 


FEATURE COMPARISON CHART 


Lear 
ADDS | Siegler jTeleVideo® 
Viewpoint 5-я 910 


hs Hazeitine 


Tilt and Swivel ves | wo | MD | 


Detached Keyboard YES w. NO 
E Rollover YES NO NO 


Audible Key Click — | YES | È NES n 
| Menu Set-Up Mode | YES м | NO | NO | 


| Status Line YES | NO | Mo | #0 | 
Fun Sattu Seen | ves | No S NN NR eS 
[Smooth Scroll — — — | YES | No | NO | RO | AO | 
Line Drawing Character е YES | NO | NO | NO | No | 
| Block Mode [wS | vES | Wo | Nü | YES | 
e Line | YES | YES | NO | NO | YES | 
|Bi-Directional Aux Port — | YES | YES | NO | YES | NO | 
свита тада оо EM MEME E 


€ endent RCV/TX Rates| YES Мо 
Answerback User 


The VISUAL 50 represents a new 
approach in low cost terminals. Although it 
costs drastically less, it offers the features you expect 
from the high priced units. 
For example, the VISUAL 50 enclosure is ergonom- 

ically designed in light weight plastic and can easily be 
swiveled and tilted for maximum operator comfort. A detached 
keyboard, smooth scroll, large 7 x 9 dot matrix characters and 
non-glare screen are a few of the many human engineering 
features normally offered only on much higher priced terminals. 

Another distinctive feature of the VISUAL 50 is its emulation 
capability. VISUAL 50:is code-for-code compatible with the 
Hazeltine Esprit" ADDS Viewpoint," Lear Siegler ADM-3A" 
and DEC VT-52.* Menu driven set-up modes in non-volatile 
memory allow easy selection of terminal parameters. 

And youre not limited to mere emulation. As the chart shows, 
the VISUAL 50 has features and versatility the older, less power- 
ful low cost terminals simply cannot match. 


See for yourself 


Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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The лш 


Combof'lus -— | = """"""m- 
Maximum 6 Functions (with memory) ur. үт ШШ — 
e64K-256K Parity Memory » Clock E 

Calendar (std.) • ІВМ Compatible Async 5515333 
Port (орї) • ІВМ Compatible Printer Port = 
(opt) e SuperDrive” included (disk 4 
emulator prog) e SuperSpool" included  ; 
(print spooler prog.) 
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Other products available for ІВМ PC: 1) 2780/3780 Bisync Emulation Package; 
2) Advance Communication Card (Async, Bisync, SDLC, HDLC); 3) Expansion Parity 
Memory (64K-256K); 4) Disk++ (memory, Async & disk host adaptor); 5) Original 
Memory Combo; 6) Async Communication Card (1 or 2 ports); 7) Wire Wrap Card 
13.1" x 4”): 8) Extender Card; 9) 327 X Emulation. AST products are now available 
from your local Computerland stores and selected dealers throughout the U.S. 
IBM is the registered trademark of International Business Machines. 


‘are Here! 


I/O Plus 


Maximum 6 Functions (no 
~ — memory) « Clock Calen- 
| ы dar (std.) • IBM Compati- 

ои _ ble Async Port #1 (std.) • IBM 
i Compatible Async Port #2 

(opt.) e IBM Printer Port 
• SuperDrive included 
(disk emulator prog.) 
s SuperSpool in- 
cluded (print 
spooler prog.) 


DES 
РЧ x т i 
PYETET] am ———S— o 


em 


a 


VEL 15131111114 


MegaPlus 


Maximum 8 Functions «64K-512K* 
Parity Memory a» Clock Calendar (51а) 
a IBM Compatible Async Port #1 (std) 
«(BM Compatible Async Port #2 
(Opt) • ІВМ Compatible Printer Port 
(opt) • *512K with MegaPak" option 
e SuperDrive included (disk emula- 
tor prog) « SuperSpool included 

(print spooler prog) Split 
memory addressing œ» Patent 
Pending. 


Circle 3 on inquiry card. RESEARCH INC. 
23/2 Morse Ave. 

Irvine, California 92714 

Telephone: (714) 540-1333 

Dealer inquiries welcome. 


37/19 9/5 
37/37 9/9 
37/20 9/6 
37/28 
37/15 
* 37/12 37/30 
* 37/11 37/29 
* 3714 37/22 
* 37/6 37/24 
* 37/17 37/35 


* 3715 37/23 


* 37/8 37/26 
* 3717 37125 
* 37/9 37/27 
* 37/13 37/31 


RS-449 RS-232C 


Signal Ground 
Signal Common 
Receive Common 
Terminal In Service 
Incoming Call 
Terminal Ready 
Data Mode 

Send Data 
Receive Data 
Terminal Timing 


Send Timing 


Receive Timing 
Request To Send 
Clear To Send 
Receiver Ready 


Signal Ground 


Ring Indicator 

Data Terminal Ready 

Data Set Ready 

Transmitted Data 

Received Data 

Transmitter Signal Element Timing (DTE 

source) 

Transmitter Signal Element Timing (DCE 
source) 

Receiver Signal Element Timing 

Request To Send 

Clear To Send 

Received Line Signal Detector 

Signal Quality Detector 


Data Signal Rate Selector (DTE source) 
Data Signa! Rate Selector (DCE source) 
Secondary Transmitted Data 

Secondary Received Data 

Secondary Request To Send 

Secondary Clear To Send 

Secondary Received Line Signal Detector 


37/33 Signal Quality 

37/34 New Signa! 

37/16 Select Frequency 

also 37/16 Signaling Rate Selector 

37/2 Signaling Rate Indicator 
9/3 Secondary Send Data 

9/4 Secondary Receive Data 
9/7 Secondary Request To Send 
9/8 Secondary Clear To Send 
9/2 Secondary Receiver Ready 

37110 Local Loopback 

37/14 Remote Loopback 

37/18 Test Mode 

37/32 Select Standby 

37/36 Standby Indicator 


number of signals in list 30 
less number of signals which share a pin —1 
number of extra pins for balanced-line signals +10 
duplicate grounds/commons (one for each cable) +3 
cable shields +2 
spare pins +2 


total pins: 46 


Table 4: RS-449 signals and their RS-232Cd analogs. Signals marked with an asterisk (*) use RS-422A for higher-speed links; all 


other signals use RS-423A. 


problem of ground currents does not 
arise, 

For an RS-423A transmitter, the 
voltage difference between the signal 
line and the common return must be 
at least 4 V, positive for a Space and 
negative for a Mark. This gives an 
8-V transition region—enough for 
RS-232C receivers—but also presents 
the same power-supply problem that 
occurs with the RS-232C. Because the 
RS-423A receiver must be as sensitive 
to the same 400-mV transition region 
as an RS-422A receiver is, you can 
use an RS-422A transmitter with an 
RS-423A receiver. 
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RS-449 Signals 

It's obvious that RS-449 provides 
few functional advantages over RS- 
232C except those stemming from the 
new electrical transmission methods. 
Table 4 shows all RS-449 signals, 
together with the corresponding RS- 
232C signals. Notice the similarity be- 
tween the new and old standards. The 
major differences are in the ground- 
ing arrangements (Signal Common 
and Receive Common) and testing 
facilities. Apart from these, only a 
few miscellaneous signals have been 
added. All signals shown in the table 
use the RS-423A transmission stan- 


dard except the 10 asterisked ones, 
which may optionally use the RS- 
422A for higher-speed links. (Two 
wires are specified for each of these.) 
The signals are divided between a 
37-pin and a 9-pin connector, and the 
ground and common signals are 
transmitted separately for each cable. 
Many applications will not need the 
smaller cable, for it only contains sig- 
nals relevant to the secondary 
channel. 


The Current-Loop Interface 
Now that I have described the elec- 
trical specifications for RS-232C, it is 


W = New items 


ASHTON-TATE 
dBASE 11... .call for price ($477) 


CP/M® 


ARTIFICIAL INTELLIGENCE* 


Medical(PAS-3).... . .$849 
Dental (PAS-3)............ $849 
ASYST DESIGN*/ FRONTIER 
Prof Time Accounting...... $549 
GeneralSubroutine.. . ..$269 
Application Utilities.  ..... $439 
DIGITAL RESEARCH” 
CP/M 2.2% 
NorthStar.. ..... ..$149 
TRS-80 Model 11 
(P+T). ا‎ ..$159 
Micropolis . 0 pet $175 
CP/M-Intel MDS...... a. ...$135 
 PL/1-80. .$449 
BT-80, . . .$179 
MAC. . ..$ 85 
RMAC. I3 Dra dd $179 
Sid.... .$ 65 
Z-Sid. . | | ...,. $ 90 
Tex.. ` ..$ 90 
DeSpool 5 49 
CB-80. .. .. , ...$459 
CBasic- 2. ....$ 98 
Link-80. к aeons $ 90 
FOX & GELLER 
Quickscreen . aa à $135 
Quickcode. ,.. ., ., ..$265 
dutil. Я ТУ $ 65 
MICRO-AP® ' 
S-Basic. . , o. ..$269 
Selector 1V. 2.2... $295 
Selector V. ...$495 
MICRO DATA BASE SYSTEMS? 
HOBS. ..... ........... $269 
MDBS...... ............ $795 
DRS or UE Or MIL ОЕ $269 
MDBS PKG. . .$1899 
MICROPRO® 
v WordStar. ...$279 
Customization Notes. .....$449 
Mail-Merge....... ...... $ 99 
WordStar/Mail- -Merge — $369 
ЮОаѓа$їаг....,,........... $249 
WordMaster .$119 
SuperSort l. га >. .$199 
г“ Spell Star.. .$139 
CalcStar. A . $259 
MICROSOFT® 
i” Ваѕіс-В0. ,.. ........... $199 
Basic Compiler. .......... $329 
Fortran-BO. ,. .,,.......9349 
Cobol-BO. , , a, $589 
M-Sort. «sase -5175 
Macro-80. .,.  ...., -$144 
Edit-80. ` $ 84 
MuSimp/MuMath, .....$224 
MuLisp-80. .$174 
FPL: Bus. Planner.. CT $595 
ORGANIC SOFTWARE? 
TextWriter IIl. - ...$111 
DateBook II.. . . . ...$269 
Milestone.... ..........- $269 


OSBORNE* (Мес Н) 
General Ledger. , 


op irae "T 2 
aster. А "m 27 & 
SAVE $255 ON PRODUCTIVITY PAC #3! Versaform VST рас. 13448 
Everything you need: а wordprocessor, spreadsheet and 
database. And a phenomenally low, low price! Eocene 
| Regular V аа оо 
Retail ^ Discount Racywrier, | ss a 08314 
Final Word $300 $270 Н. 
Plannercalc $ 99 $ 50 Write On. 9116 
Condor | $295 $275 (also available for 
8" 8086 systems). .$229 


$694 $595 SP Law 


(for Spellguard) .. . .$115 


SPECIAL COMBINATION PRICE: $439 Textwriter il $189 
: r ‚ . Spellbinder. ..$349 
Offer good to the end of the month of publication of this dod E 
magazine. Call for our other PAC prices. IBM PC 
Crosstalk. .$174 
BSTAM. . 2... — .$149 
BSTMS. HA. ‚ .$149 
Acct Rec/Acct Pay........ $ 59 4 Modules. . .$1255 String/80 ...$ 84 u 
Payroll w/Cost.... ....... $ 59 All 8. .... $4500 String/80 (source) — .,..$279 8 16-BIT SYSTEMS 
AI3. . ... -$129 JNICORN® ISIS CP/M Utility. CO КОЧА OUI. CE 
All 3 + CBASIC-2... , .$199 Mince 5149 LYNX. .$199 CBasic 86. .  .$294 
Enhanced Osborne Scribble d $149 Supervyz. | ‚ .$ 95 Pascal M/B6. , .$445 
(vandatta) Both И $249 ATI Power. ; .$ 75 Act86. , , ..$157 
(Includes CBasic). . .. .$269 The Final Word., — i "$270 Mathe Magic. ... wae. 8 95 Trans 86, Б kee ee 00 11 
: P | CIS COBOL. $765 XLT 86, .. $135 
PEACHTREE WHITESMITHS ZIP MBASIC, CBASIC. ...$129 16-BIT 8" AND DISPLAYWRITER 
General Ledger,.......... $399 C" Compiler. |. $600 Real Estate Analysis.. ...$116 CP/M 86. . $294 
Acct Receivable,, ..,..... $399 Pascal (incl "C"). . .$850 : MP/M 86. $585 
BE р кет í SE "PASCAL' APPLE П OTHERS 
MIN P T+ Pkg. 
Inventory. . $399  '^ Casco MIU Pig $429 — BRODERBUND IBM PC ово 
Surveyor... . 4. .$399 Sp Prog. ao eee. $175 G/L(withA/P]. . ., ...$444 SuperCalc. са 
Property Маї........ .$799 Pascal/7 . $349 Payroll... . ...$355 VisiCalc . 
CPA Client Write-up....... $799 : db ® Easyfiler. . T $359 
: Pascal/UCSD 4.0. .. . ..$670 INFO UNLIMITED Mathemaci $ B9 
P8 Version. .. Add $234 Pascal/M. emagic... : 
\ ascal/ DE xu Easy Writer (Prof). .$155 CP/M Pow .$ 65 
Dude К ун Tiny Pascal. . ..$ 76 Datadex. . o .$129 Condor21. .  ;. | $265 
. à te r.’ “DATA BASE" EasyMailer (Prof). 8. жй dica set ene $134 Condor 22. . ...$535 
STAR COMPUTER SYSTEMS FMS-80.... ... .. ...$894 Other. .  -less 15% Condor 23. . $895 
ı7 G/L, A/R, A/P Pay........$ 349 dBASE II. e+. -5595 MICROSOFT” Condor 200. , ‚5175 
АП4................... $1129 v Condor |. . < $275. vw Softcard (2-80 CP/M}. . .$239 Condor 20R. ...$265 
Legal Time Billing. ..$ 849 Condor 11. . .$535 Fortran. Р .$179 Statpak... . . . ...... .$449 
Property Mngmt.......... 5 849 FMS-81. . .$445 Cobol. $499 Asl eR "s dH 
« “ Tasc.. i $139 esktop Plan lI. . бе 
STRUCTURED SYSTEMS? Wee” ы a Premiim Pace, у 18540 Desktop Plan Ill . .$259 
Business Packages, ^ SpellGuard. ,.. ..$199 RAM Card. © e 05129 Visidex. .-.5219 
Call for Price Peachtext i “ А 5289 MICROPRO® Visitrend. эз е Ж ae es .$259 
SORCIM* Magic Spell. | $269» Wordstar. , 20. . $199 Many others available for use 
wv SuperCalc.. , a. . $249 Spell Binder. , .$349 MailMerge | ..$ 99 with the "Baby Blue Board 
Trans86. . , . ($115 Select eet, os $495 Wordstar/MailMerge. . ...$349 8" 16-BIT SOFTWARE 
Act.. ... .. . 249157 The Word. .. . .,.$ 65 SuperSort | .$159 per Cale, T i . $269 
SUPERSOFT® о Paanan] (WB), ин, 5385 CCS. tO Ls USI78 en = 
Diagnostic: | — , 5 49 “COMMUNICATIONS” DataSt. . .... ....5265 — i ! 
Diagnostic |l.  . . ,.$ 84 Ascom. ОЛЫМ EE. $149 VISICORP 8" single density 
Disk Doctor. |, .$ 89 BSTAM..,, ..$149 wv Міѕісаіс 33. . . a. .$189 ə" OSI _ 
Forth (8080 or 280). id w^ $149 BSTMS.. ...,, ..$149 Desktop/Plan I, ‚ , .$219 Superbrain | 
Fortran. EP $219 Crosstalk . .$139 Visiterm. , i .$ 90 Micropolis/Vector Graphic 
Fortran w/Ratfor. . , .$289 Move-it.. В .$ 89 Visidex . . ..$219 NorthStar Horizon 
C Compiler. GR $225 "OTHER GOODIES" Visiplot . : ...8180 NorthStar Advantage 
Star Edit........ ser. -5189 Micro Plan... .......... $419 Visitrend/Visiplot. ,. ...$259 Osborne . 
Scratch Pad. _..... $266 Plan8O. . .. 7776269 Visifile.. — агае ..... $219 Heath/Zenith 
StatsGraph. , , ‚ -$174 Тагде! MENS 5125 Yeischedule. < 3269 romeo 
Analiza W.. . , 5 45 Target (Planner). — ..... ,.$189 PEACHTREE? Xon 820 
a on es + A Target (Task). .... ... ...5299 G/L, A/R, A/P Pay or - Dy@abyte 
e ee 555 89 Plannercalc , ..,.... | .. .$224 
Encode/Decode li $ ga атава m r TEM SD MEN MEET E 
Optimizer. . .. ....... $174 Tiny "C" Compiler......... $229 Eadie 
Super M List. * 68 Nevada Cobol. ..... ..... $179 SOFTWARE DIMENSIONS, INC. g 
Term l.. .. , ,.$179 MicroStat, .. $224 Accounting Plus Н, Apple 1/11 
Zap2-8000. , .$450 Vedit,..... + 716730 — G/L.AR, AR or Otrona 
Utiities aee rae $ 54 MiniModel. .. ^ ...$449 Inventory (each)... . -$385 р Model TAM 
Utilities !l. .. 20. .$ 84 бырак ^ ^. . n. $449 (Needs G/L to run) DE M oo 
ACCOUNTING PLUS Micro B+ ..$229 "OTHER GOODIES" CP/M-86 
1 Module. .$385 Hal. ^3 3 wu xo $224 Super-Text 11. , 226127 IBM PC 


LOWER PRICES, COME 
HELL OR HIGH WATER. 


ORDERS ONLY • CALL TOLL FREE * VISA • MASTERCHARGE 
U.S. 1-800-421-4003 « CALIF. 1-800-252-4092 


Outside Continental US—add $10 plus Air Parcel Post - Add $3.50 postage and handling per each item 
California residents add 64% sales tax * Allow 2 weeks onchecks.C.0.D.$3.00 extra» Pricessubjectto change 
without notice. All items subject to availability - (& —Mfgs. Trademark. Blue Label $3.00 additional per item. 


CP/M is aregisteredtrademark of DIGITAL RESEARCH, INC. 


THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave. Suite 309 * Los Angeles, Ca. 90028 • (213) 837-5141 


Int! TELEX 499-0446 DISCSOFT LSA ° USATELEX 194-634 (Attn: 499-0446) 
TWX 910-321-3597 (Attn: 499-0446) 
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Figure 4: Computer-to-terminal interface using current loops. 
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Figure 5: Active-to-active and passive-to-passive converters. 


worth looking at the current-loop in- 
terface in more detail. Although this 
interface does not represent a proper 
standard, many low-cost microcom- 
puter systems are using current loop 
because it eliminates the need for 
special power supplies. The current- 
loop interface is not a modem inter- 
face, as RS-232C and RS-449 are. It 
generally contains just the transmit- 
and receive-data signals. However, it 
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can drive signals at reasonable speeds 
over respectable distances (9600 bps 
over 1500 feet), which makes it useful 
for directly connecting terminals to 
computers. 

The idea of the current loop is to 
switch a current on and off. The ac- 
tive side of the line generates the cur- 
rent, while the passive side switches 
or detects it, Either the receiver or 
transmitter can be active. This gives 


you four possibilities; Active Re- 
ceiver, Active Transmitter, Passive 
Receiver, and Passive Transmitter. 
Because of the convenience of locat- 
ing the power supply at just one end 
of the link (usually the computer), 
you will find all four of these signals 
in a single computer-to-terminal con- 
nection. You can see this arrangement 
in figure 4. 

Unfortunately, this convention in- 
troduces the need for active-to-active 
and passive-to-passive converters. It 
is obvious that each link must have 
one active component (otherwise 
there is no current to switch), and it is 
also true that a link may have only 
one active component, at least in 
most implementations. Hence, if you 
want to connect a passive terminal 
directly to another passive terminal, 
you must put a passive-to-passive 
converter in between. Similarly, if 
you want to connect an active com- 
puter to an active computer, you will 
need an active-to-active converter, 
These converters are easy to imple- 
ment and are shown in figure 5. The 
optoisolator provides complete elec- 
tric isolation between the two sides, 
thus eliminating any problems with 
ground potential differences. The 
active-to-active converter does not 
even need a power supply, although 
the passive-to-passive must have one 
to generate the current. 


Automatic Calling Units 

None of the standards examined so 
far support the automatic placement 
of calls by a computer. RS-232C and 
RS-449 provide specifications | for 
answering calls, but not for dialing. 
For this there is another standard, 
RS-366 (CCITT V.25) for automatic 
calling units. Making a telephone call 
can be quite complicated, although 
most of us are so used to it that we 
don't think about the complexity. 
The computer must be able to deter- 
mine whether the line is free, 
figuratively take the phone off the 
hook, await the dial tone, present the 
telephone number, and detect and 
decipher the various audio signals 
that the telephone network uses to in- 
dicate the status of a call (the dial 
tone, the busy tone, the ringing tone, 
and the number-unavailable tone). 
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MCOoOmputer Deripnerals MANA 


1117 Venice Boulevard Los Angeles СЯ 90015 (213) 298-1297 Telex: 1945651 LSA 
Circle 107 on Inquiry card. 


IBM is a trademark of International Business Machines 
© 1982 Computer Peripherals Inc. 


Dogged attempt to learn a Second langu age. 


LTFM ьи ттун Hiern od ы] Brecorch orp. 


For the name of the dealer nearest you, phone (800) 227-2400, ext. 948; in California, (800) 772-2666, ext. 948. For more information 


And now, [InfoStar: 
The first DBMS you can use 


without speaking programmerese. 


So put away your GO TOs and 
DO WHILEs. 

InfoStar is one microcomputer 
data base system that doesn’t ask you to 
write in code. Or learn a programming 
language. Instead you make selections 
from an on-screen menu written in one 
easy language. English. 

Which means you don’t have 
to be a programmer or computer jock 
to use it. But, in case you are, there's 
something in it for you, too. 

With InfoStar, you can generate 
a custom application four times faster 
than with other DBMS software. 

Reason being it has a lot ofthe 
features that made WordStar* the 
standard in the industry. For instance, 
select-as-you-go menus prompt you 
through all procedures. And to format 
a data entry form or report, you simply 
draw it on the screen. We've said it 
before: what you see is 
what you get. 

But, of course, that's 
not all you get. 

Fact is, InfoStar has 
more informative 


т 


write MicroPro, 33 San Pablo Avenue, San Rafacl, СА 94903. (415) 499-1200. 
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(and self-documenting) capabilities 
than you've come to expect from any 
microcomputer DBMS. 

Starting with report writing. A 
custom report feature — complete with 
transactional updating and exception 
processing abilities — lets you format, 
manipulate and merge countless differ- 
ent ways. And a quick report feature 
lets you finish faster than you can count 
them — usually in 60 seconds or less. 

Not that you have to slow down 
to sort things out either. Because InfoStar 
can sort five to six times faster than 
any other DBMS in its class. 

And for data entry, there are 
high-end minicomputer features. Like 
batch editing. And 200 editing mask 
combinations, to name a few. 

All that's required of you is that 
you have a CP/M-based computer. 

And that you take a trip over to your 
local computer store to 
ask about InfoStar. 
They don't speak 
programmerese. 
| But they're happy to 
talk business. 


MicroPro’ 


The Microcomputer Software Company 


Circle 262 on Inquiry card. 


CCITT Signal 

Call Request 
NB1 

NB2 

NB4 

NB8 

Digit Present 


203 
204 
205 
210 
213 


Data Line Occupied 


Abandon Call 
Present Next Digit 
Power Indicator 


Distant Station Connected 


Source 


DTE (computer interface) 


DCE (automatic calling unit) 


Table 5: The signals used by RS-366 and V.25 automatic calling units. 


Digit 
Code 


EON 
SEP 
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Table 6: Number codes for automatic calling units. In the last four columns а 0 
stands for on and a 1 stands for off. 


The signals for the automatic-call- 
ing-unit standard are listed in table 5. 
Data Line Occupied tells the com- 
puter if someone is already on the 
line. After checking that the line is 
free, the computer indicates that it 
wants to place a call by using Call Re- 
quest. This effectively takes the 
phone off the hook. When the auto- 
matic calling unit hears the dial tone, 
it signals with Present Next Digit. 
Each digit is a binary-coded decimal 
as shown in table 6. The computer 
generates the next digit and signals its 
presence with Digit Present. Shortly 
afterwards, it again sees Present Next 
Digit, which indicates that the calling 
unit is ready for another digit. The se- 
quence continues until the end of the 
number is reached, which the com- 
puter indicates with the EON (end of 
number) code. The computer can use 
another code, SEP (separator), in the 
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case when there might be a second 
dial tone, as when calling out through 
a private branch exchange (PBX). 
Often you have to wait for a dial 
tone, dial 9, and then wait for a sec- 
ond dial tone from the main ex- 
change. SEP indicates to the calling 
unit that a second dial tone is ex- 
pected. The calling unit then waits 
until that tone is received before ask- 
ing the computer for another digit. 
When the end of the number is 
reached, the calling unit waits for the 
called party to answer and then sig- 
nals Distant Station Connected. 
Otherwise, if the number is unavail- 
able or busy, it signals Abandon Call. 


Moving into the Digital World 
The overwhelming complexity of 
these standards is symptomatic of the 
fact that we are asking the analog 
telephone network to serve a purpose 


for which it was never designed. No 
one foresaw automatic placement and 
answering of calls by computers 
when the first phone was installed. 

Today, the telephone network is 
slowly moving into the digital era, an 
advancement complicated by the 
staggering investment that the tele- 
phone companies have in existing 
equipment. In anticipation of wide- 
spread direct digital connection to the 
telephone network, CCITT is offering 
a new, cleaned-up recommendation 
specifically designed for the digital 
telephone exchange. It is X.21, and 
the minimum line speed is likely to be 
56,000 bps, the data rate needed to 
encode voice to telephone quality. 
Just imagine the impact this will have 
on your home use of remote com- 
puters or information networks like 
the Source. 

The X.21 standard uses only eight 
lines (see table 7). The computer 
sends data to the modem on the 
Transport line and data moves in the 
reverse direction on the Receive line. 
Control and Indication provide con- 
trol channels in the two directions. 
The X.21 modem generates a bit-rate 
clock and possibly a byte-synchroni- 
zation signal. The last two wires give 
a voltage reference and ground con- 
nection. 

Although Control and Indication 
are control wires, most of the control- 
ling information actually uses the 
Transport and Receive lines. The 
computer changes the state of Con- 
trol when it wants to place a call, just 
as you lift the handset off the 
telephone when you want to dial. To 
terminate the call, the computer 
changes Control back to the idle 
state. Similarly, the modem changes 
the state of Indication when the 
remote telephone is answered and 
changes it back if it shuts down. All 
the dialing information travels on the 
Transport line and all the information 
about tones comes back on the 
Receive wire. 

The major advantage of X.21 over 
RS-232C and RS-449 is that the X.21 
signals are encoded in serial digital 
form. For example, when a dial tone 
is received, a continuous sequence of 
ASCII “+” characters is sent to the 
computer on the Receive wire. In 


Mr. Dow and Mr. Jones 


introduce 


Jones: “Mr. Dow, look what they’re selling in that new store 
down the street: Dow Jones Software. You haven’t gotten 
us into ladies’ fashions, have you?" 


Dow: “No, Mr. Jones. That's a computer store, and our software 
products allow investors and business professionals to use 
a personal computer like this one here to easily manage 
financial information." 


Jones: “But what about our reputation? We've been leaders in 
serving the business and financial community for over 100 
years. Are you sure this new software will be as reliable as 
The Wall Street Journal and Barron's?" 


Dow: “Ofcourse, Jones. Our software is so reliable we back it up 
with a full-year warranty. People trust Dow Jones Software 
the same way they trust the Journal. And we have a toll- 
free Hotline number in case they want expert help." 


Jones: “Couldn't that be a lot of phone calls? After all, we've got 
the Dow Jones Averages to get out every day." 


Dow: “Don’t worry, Jones. Our software is very easy to use, and 


we have a fully staffed Customer Service Department to 


Jones: 


Dow: 


Jones: 


Dow: 


Jones: 


Dow: 


respond to our dealers and customers.” 


“Just what can our software do?” 


"In a nutshell, Jones, with a personal computer, a tele- 
phone, a modem and Dow Jones Software, you can easily 
perform complex analyses on the information available 
from our information service, Dow Jones News/Retrieval®” 


"People really use our software to make decisions?" 


"Absolutely. Once you've stored the information you want, 
our software does the rest. For instance, with one Dow 
Jones Software product you can follow indicators for stocks, 
sort, rank, screen and set critical points for buying and 
selling. With another, you can easily construct technical 
charts. Look at this beautiful graph." 


‘You mean all those calculations I've been doing by hand 
Icould do in a fraction of the time with this software? 
That’s great!" 


“It is, Mr. Jones. Just like the Journal, Dow Jones Software 
is a resource you can bank оп!” 


Dow Jones 
Market Analyzer“ 


Dow Jones 
Market Microscope" 


Dow Jones 


Dow Jones 
Market Manager™ 


Connector" 


A technical analysis product 
that allows private and profes- 
sional investors to automatically 
collect, store and update histor- 
ical and daily market quotes, and 
to construct technical analysis 
charts at the touch of a key. 


See your computer dealer 
or call 


1-800-345-8500 Ext. 48 


for a free brochure 


(Alaska, Hawaii and foreign, 
call 1-215-789-7008 Ext. 48) 


Dow JONES SOFTWARE" 


... Bank on it. 


A fundamental analysis 
product that allows professional 
Money managers to choose and 
follow indicators for extensive 
lists of stocks and industry 
groups, and to sort, rank, screen 
and set critical points for buying 
and selling. 


A portfolio management 
product for private or profes. 
sional investors who desire 
immediate access to pricing and 
financial information, and who 
need an accounting and control 
system for their portfolios of 
securities. 


A communications product 
for the business or professional 
person who wants instant elec- 
tronic access to news, facts and 
vita] data at the home or office, 
via personal computer, simple 
terminal, communicating word 
processor or teletypewriter, 


CCITT Signal 

Transport 

Control 

DTE Common Return 


Receive 

Indication 

Signal (bit timing) 
Byte Timing (optional) 


Ground 


Source 


OTE (computer interface) 


DCE (X.21 modem) 


Table 7: Signals used in the X.21 data-communications standard. 


Calling Computer X.21 Modem 


turn Control on (pick up 
handset) 


Telephone Network 


wait for dial tone 


dial tone comes 


signal dial tone with ASCII 
“+ + +..." on Receive line 


send phone number on 
Transport line 


dial the call 


remote phone rings 


send call progress signal 


on Receive line 


remote phone is picked up 


turn Indication on 


—communication on Transport and Receive— 


turn Control off (put down 
handset) 


turn Indication off to 


acknowledge 


line becomes disconnected 


Table 8: The sequence of events in an X.21 call, with time running from top to 
bottom. 


effect, this is a digital dial tone. The 
computer dials the number by trans- 
mitting it as a series of ASCII char- 
acters on the Transport line, a bit at a 
time. This method is much more con- 
venient for the computer than having 
a parallel connection for the digits 
because today software is much 
cheaper than parallel output ports. 
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After dialing the call, the computer 
receives call-progress signals from the 
modem on the Receive wire. These 
signals indicate such call states as 
number busy, access barred, and net- 
work congestion. Table 8 shows an 
example of the X.21 standard in oper- 
ation. Notice that the Control and In- 
dication lines change state only once 


^ 


per call; the main control information 
is sent on Transport and Receive. 


The Future 

The telephone network is rapidly 
becoming more complicated. The 
computer technology in the telephone 
exchange increases your options for 
interaction with the telephone sys- 
tem. For example, on an advanced ex- 
change, if you get a busy signal, you 
can place the call again by issuing a 
repeat-last-call command. Alterna- 
tively, you can store that last number 
you called for future reference and 
free the phone for other calls. 
Another option, short-code dialing, 
allows you to associate short 
codes with commonly dialed numbers. 
You can also bar both incoming and 
outgoing calls. A diversion service 
allows you to direct all incoming calls 
to another telephone either imme- 
diately or if the number is busy. 

By using serial digital coding in- 
stead of dedicated wires for special 
functions, X.21 provides a sound 
basis for building such services into 
computer communication. А short- 
code-dialing or repeat-last-call facili- 
ty would be extremely useful, for ex- 
ample, to reconnect a call every time 
you complete a line of typing at the 
terminal. If the line could be discon- 
nected while you are typing, long dis- 
tance calls would be much cheaper. 
Of course, this would also depend on 
the tariff policies of the telecom- 
munication carriers. Using X.21 could 
allow many of the advantages of 
packet-switching without the associ- 
ated complexity. Imagine the 
possibilities of setting up a three- 
party call between computers! You 
cant do this now because you still 
need operator intervention, but the 
new exchanges will allow you to do it 
yourself. Possibilities like these show 
us where the future is, and with the 
X.21 data-communication standard, 
we may have found the path out of 
the standards jungle. B 
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Powerful CP/M Software. 


For Apple, Osborne, TRS-80, North Star, SuperBrain, Micropolis, Altos and others. 


Now only $29.95 each! 


NEVADA 


COBOL 


was $199.95 now only $29.95. 
When we introduced Nevada COBOL three years ago, it was 
loaded with innovations. Today’s Edition 2 is even better! For 
example: 
О It's 4 to 20 times faster than any other micro COBOL 
according to an independent study*. What's more, it's easier 
to use. 
C] Extremely Compact. You can compile and execute up to 
2500 statements in 32K RAM, 4000 statements in 48K, etc. 
О It's based upon the ANSI-74 standards with level 2 features 
such as compound conditionals and full CALL CANCEL. 
C] You get a diskette, 153-page manual with lots of examples 
and 16 complete COBOL source code programs. 


NEVADA 


FORTRAN 


was $199.95 now only $29.95. 
OIF.. THEN.. ELSE constructs. 
C] COPY statement. 
C] A very nice TRACE style debugging. 
О 150 English language error messages. 
О You get a diskette, 174 pages of Documentation and five 
sample programs. 


NEVADA 


PILOT 


was $149.95 now only $29.95. 


О Perfect for industrial training, office training, drill and test- 
ing, virtually all programmed instruction, word puzzle games, 


and data entry facilitated by prompts. 
О What's more, John Starkweather, Ph.D., the inventor of the 
PILOT language, has added many new features to Nevada 


PILOT. There are commands to drive optional equipment such 
as Video Tape Recorders and Voice Response Units. There's a 


built-in full-screen text editor and much more. 


CJ Meets all PILOT-73 standards for full compatibility with older 


versions. 


O You get a diskette, 114-page manual and ten useful sample 


programs. 


NEVADA 


EDIT 


was $119.95 now only $29.95. 


О A character-oriented full-screen video display text editor de- 


signed specifically to create COBOL, BASIC and FORTRAN 
programs. 

L] Completely customizable tab stops, default file type, key- 
board layout and CRT by menu selection. 

C] The diskette comes with an easy to read manual. 


" To make our software available to even more micro users, we've slashed our prices. MAIL TODAY! 
What's more, we're offering a money back guarantee. If for any reason you're not 


This is a limited time offer, so order yours today! 


È Shipping/handling fees. Add $4.00 for first package and $2.00 each additional 
package. OVERSEAS Add $15.00 for first package and $5.00 each additional 
package. Checks must be in U.S. funds and drawn on a U.S. bank! 


l "А Compiler Benchmark: A Comparative Analysis of Four COBOL Compilers” by 
Stephen Е Wheeler. Trademarks: CP/M, Digital Research; TRS-80, Tandy Corp.: 
Ш Apple Il. Apple Computer Inc.; Osborne 1, Osborne Computer Corp. © 1982 Ellis 
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r ELLIS COMPUTING 


Circle 165 on inquiry card. 


To: Ellis Computing 
3917 Noriega St 
San Francisco, CA 94122 


The CP/M operating system and 32K RAM are required. 


Indicate diskette format: O 8" SSSD 
5%” O Apple CP/M O Osborne О М50 ON‘DD 
C) TRS-80 Mod | О Micropolis Mod II 
O TRS-80/mapper О Superbrain DD DOS З.Х 
Indicate software packages: О COBOL LJ PILOT 
O FORTRAN O EDIT 


Send my order for —— packages @ $29.95 each Total 
In CA add sales tax 
O COD Shipping/handling 
If COD add $4.00 
(] MasterCard OVISA TOTAL 


#_ “Exp. Date 
Phone # 


O Check enclosed 


Signature 
Ship to: 


Name —— — ———————————ÓÁ————————— 


Company 

Street 

City/StU/Zip 

Country 

Offer expires 2/28/83 
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(415) 753-0186 l 
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Introducing the portable computer 
for professionals on the move. 


Hewlett-Packard’s new HP-75. 


A decade ago, we introduced the world's 
first scientific pocket calculator and rendered 
the time-honored slide rule obsolete. 

Now we'reintroducing the HP-75 portable 
computer. And if press reaction is any indi- 
cation, history is about to repeat itself. 


As small as a book. As 
powerful as a personal. 


Desktop-computer power in a handsome 
26-ounce package. That's the HP-75. It's just 
10 inches by 5 inches by 17 inches. 

But don't let the compactness fool you. 
Inside its rugged case lies a 48K-byte, ROM- 
based operating system. With a comprehen- 
sive, 147-command instruction set that helps 
you write hard-working, memory-efficient 
BASIC programs. 


Plug-in ROM ports let you add up to three 
32K-byte software modules— modules that 
solve tough problems without sacrificing 
user memory. 

And that user memory gives you up to 
24K bytes of program and data storage. 

It all adds up. A fully loaded HP-75 is а 
168K-byte computing powerhouse in 
calculator clothing. 

Want more? A built-in magnetic card 
reader provides a convenient, inexpensive 
way to store and retrieve programs or data. 

The HP-75's typewriter-like keyboard 
means rapid, accurate entry of text or data. 
And when we say you can touch type on it, 
we mean you сап touch type on it. 

Those keys, by the way, can be redefined 
with your favorite commands or programs. 
Up to 196 unique key combinations in all. 


Immediate, convenient access 
to your most frequently used 
programs. 

Thanks to the HP-75’s multiple-file 


structure, programs, data and text can be 
named, simultaneously stored in memory, 
and programmed to interact with each other. 

Add continuous memory, and you've got 
acomputer that's designed to solve problems 
on the go. Simply load your favorite files 
and enjoy immediate access to any or all of 
them. The files are retained in memory until 
you decide to delete them — even when the 
machine is turned off. 


Time and appointments to keep 
you on schedule. 

The TIME key brings to display the day of 

the week, date and time to the nearest second. 


The APPOINTMENT feature reminds 


you—an hour from now or a year from now— 


of things you have to do. You can have a 
silent message on the display, any one of six 
alarms, or a combination of both. 

Even if the machine is turned off, it will 
"wake up" and alert you of an appointment. 
Or it will execute programs or control periph- 
erals according to predetermined schedules. 

In an environmental test, for instance, 
where readings are taken every half hour, 
the HP-75 can make sure its owner gets the 
weekend off. 


Software tailored to solve your 
specific problems. 


HP-75 software is now available in areas 
such as math, engineering, finance, and statis- 
tics, With spreadsheet analysis*** on the way. 


Our plug-in math module*** for instance, ` 


solves polynomial roots, evaluates integrals, 
and performs finite Fourier transforms. 

With our text-formatter module** you'll 
compose memos, letters, and short documents 
virtually anywhere; then print them out 
when you return to your home or office. 

In addition, our third-party software 
program assures you of ever-expanding 
software variety. 

If you're a volume purchaser or OEM, 
give us a call. We сап help you create custom 
HP-75 systems with special plug-in modules, 
magnetic cards, digital cassettes, and key- 
board overlays. 


Peripherals for a total 
computing package. 


The HP-75 is equipped with the Hewlett- 
Packard Interface Loop, giving you a choice 
of 15 peripherals. (And that choice is 
expanding. The HP-75 can work simultane- 
ously with up to 30.) 

In a battery-powered briefcase system 
weighing about seven pounds, you might 
have the 24-character printer, digital cassette 
drive and acoustic modem* 

A desktop system might include the 80- 
column impact printer, full-color graphics 
plotter, and 12-inch video monitor. 

And the HP-75 can "talk to" other 
computers, peripherals, and instruments 
with our HP-IB (IEEE-488)** RS-232*** and 


GPIO interfaces. 

In summary, the HP-75 is the heart of an 
extremely versatile system, in addition to its 
stand-alone capabilities. 


Manuals to make sure you get 
the most from your machine. 


Chock-full of examples and helpful hints, 
our owner's manual will get you up and 
running in short order. And it's organized to 
help you access the information you need 
to get on with the job at hand. 

A supplementary reference guide provides 
a concise summary of the computer's 
operating protocol and instruction set. 


The value you're looking for. 


What is the price of all this power in this 
compact package? $995**** A lot less than 
you might pay for a personal computer you 
can't take with you. 

See the HP-75 today. It's the smart choice 
for professionals on the move. 

For the authorized HP dealer or HP sales 
office nearest you, call TOLL-FREE 800-547- 
3400 (Oregon, Alaska, Hawaii: 503-758- 
1010). TT Y users with hearing or speech 
impairments, dial 503-758-5566. 


SERIES 10 SERIESTO 
ProtessinenlCalculatara 


SERIES200 
Persona! TachmcalCoemmuteri 


SERIES 80 
PersonalCompulera 


SERIE 5100 
PersonwOtHceConmaulers 


*Call our toll-free number for availability. 
** Available March, 1983. 
*** Available May 1, 1983. 
****Suggested retail price. May vary outside 
US. Peripherals and software not 
included. 
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HP-75 SPECIFICATIONS 


Size and weight: 10" X5" X 147 26 oz. 
48K-byte, ROM-based operating system: 

* B-bit CMOS CPU * Multiple file structure in 
continuous memory « Instruction set: 52 
system commands, 43 BASIC commands, 41 
numeric functions, 7 string functions, 6 time- 
mode commands, 16 arithmetic/logical/ 
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relational operators 

Numeric precision: 

e Real—12 digits (+9. 99999999999 x 10:499) 
e Short—5 digits (9.9999 x 10*99) 

* Integer—5 digits (499999) 
Time/appointments: 

* Perpetual clock/calendar * 12- or 24-hour 
format * Appointment control of command/ 
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program execution 

Memory: 

« User (RAM)—16K bytes, expandable to 24K 
bytes * Operating system (ROM)— 48K bytes 
* Plug-in software (ROM)—up to 96K bytes 
(3 32K-byte modules) 

Typewriter-like QWERTY keyboard: 

" 65 keys * 194 redefinable key combinations 


e "Hidden" numeric keypad 

Integral mass storage: hand-pulled card reader 
(1.3K bytes per card) 

Built-in interface: HP-IL; choice of 15 peripherals 
Power supply: 3 AA NiCad batteries (AC 
adapter/charger included) 

Liquid-crystal display: 32-character window 

on 96-character line PG02304 276 O 


A Proposed Floppy-Disk 
Format Standard 


ANSI considers a format that would make 
floppy disks interchangeable. 


A few things in the microcomputer 
world are interchangeable. For exam- 
ple, certain printers, modems, and 
BASIC programs can be used on a 
fairly large number of systems. Flop- 
py disks, unfortunately, are not in 
this group. (And if for some reason 
you find that hard to believe, look for 
any evidence of interchangeable disks 
in the ads of this issue of BYTE. But 
please don’t do it now; just take my 
word for it.) When you choose a par- 
ticular microcomputer, you also 
choose the disk format you'll have to 
live with for as long as you own the 
computer. Fortunately, most major 
software is available in several for- 
mats. But, when you want to send 
something on a disk to friends, will 
they be able to read it? 

Think of all the software you've 
wanted but couldn't get in the format 
you needed for your computer. No, I 


About the Author 

Chuck Card is a member of the Standards 
Planning and Requirements Committee of the 
American National Standards Institute Com- 
mittee X3 (Information Processing Systems). 
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Chuck Card 
2192 Buckboard Circle 
Warrington, PA 18976 


am not talking about the 6502 code 
you can't execute on your Z80 (or the 
other way around). I'm talking about 
those things that your processor may 
be able to handle, but your disk-drive 
controller cannot. 

And if you think this disk incom- 
patibility is a problem for users, think 
about what this means for indepen- 
dent software vendors. If you take a 
look at an old issue of BYTE, you will 
find, in double-page ads, a list of the 
disk formats one software distributor 
has been willing to generate for its 
customers. That distributor doesn't 
advertise like that anymore, but 
things have not improved. 

Obviously, a standard disk format 
is needed. But, unfortunately, none 
was being offered. Thus, in an effort 
to at least get the ball rolling, I sub- 
mitted a standard-disk-format pro- 
posal of my own to the American Na- 
tional Standards Committee for In- 
formation Processing Systems (Com- 
mittee X3; part of the American Na- 
tional Standards Institute, or ANSI). 
In this article, I will give a brief 
description of that proposed format 


and will suggest how you as a com- 
puter user can help determine what 
the final adopted standard will be. 

First, let's establish what we mean 
by disk formats. Are we talking 
about text or command files? The 
answer is either. We are interested in 
the fact that the files in the various 
systems are not compatible. Or 
worse, the files themselves are quite 
compatible but the disks are not. 

But how can that be? Aren't most 
disks recorded according to the same 
standards? Indeed, they are. The 
problem is that the recording stan- 
dards deal only with such topics as 
tracks and the way bits are defined on 
the storage medium, plus the physical 
characteristics of the medium itself. 

What has been proposed is a disk 
format standard for disk directories 
and general file organization flexible 
enough to accommodate further 
development and evolution. After 
lots of study of the various disk for- 
mats currently available, I found that 
there is a common feature to some of 
these formats, a pattern that many of 
you have undoubtedly noticed. 


Ет-Рас® software. lets you 


Squeeze uP devel 


support out of your 


CP/M-80 system. 


Get more performance from your 
personal microcomputer system. 


Next time you plug in your CP/M-80 based 
computer, plug in App ied Microsystems’ 
powerful microprocessor development sup 
Adding our new Em-Pac' software to one o er 
EM-Series Diagnostic Emulators will turn 
your personal computer into a powerful micro- 
processor development system. With many of 
the features you'd expect from a system 
costing three times as much. 


Symbolic debugging saves time. 


Em-Pac software lets you download and 
debug software using the same labels and 


Sue used in the program. Any values, like 


the one defining breakpoints or memory 
addresses, can be referenced against the 
symbol names. This speeds up debugging and 
reduces the time you oppna integrating 


hardware and softwar 
Greater flexibility shortens the 
engineering schedule. 

English language commands simplify the 


rogramming process. You can also def ine a 


h 


658 string of commands for the emulatc 
execute with only one command. And Appli ed 


Microsystems can provide support for the 
8048, Z80, 8080 and 8085 familes of 
microprocessors. So you don't have to learn a 
completely new system next time you want to 
change microprocessors. 


Find out more . 


Contact Applied Microsystems for more 
information on our new CP/M-80 or ISIS-II 
compatible software. Call us TOLL FREE at 
800-426-3925, or write Applied Microsystems, 
5020 148th Ave. N.E., P.O. Box 568, Redmond, 
WA 98052. 


Applied 
Microsystems 


*Em-Pac is a registered trademark 
of Applied Microsystems Corporation. 
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Figure 1: A diagram of a typical formatted 
8-inch floppy disk. 


The Media-Parameter Block 


Although notable exceptions exist, 
most disks seem to have a mystical 
sector on cylinder 0 (or track 0). It 
falls under the first read/write head 
and is the first data recorded on the 
track (sector 1). If the terms cylinder, 
head, and sector are confusing, look 
at figure 1. 

Almost all disk drives read this 
home sector the same way. My pro- 
posal is to place certain standard in- 
formation in this sector, information 
that will explain how the rest of the 
disk is formatted. Fortunately, most 
disk controllers can be programmed 
to read and write disks in more than 
one way. Thus it would be possible 
for one of these disk controllers to 
read the home sector and then be pro- 
grammed to read the rest of the disk. 
In the home sector will be informa- 
tion on such things as the recording 
technique, the number of bytes in 
each sector, how many cylinders, 
heads, sectors per track, and so on. 
This information would in effect tell 
the disk drive how to read the rest of 
the disk. 

That covers the physical issues. 
What about considerations such as 
the load block, which some systems 
use? The proposal deals with that as 
well as the interlace formula, 
copyright notices, bad-track tables, 
system-reserved space, volume iden- 
tifiers, and the directory description. 
While these are not all required, the 
place to find them can be identified 
without wasting storage space if they 
are not present. 

If you refer to figure 2 you will see 
a proposed layout for the 256 


184 February 1983 © BYTE Publications Inc 


THE MEDIA~PARAMETER BLOCK 


MEDIA IDENTIFICATION (MID) 


== IDENTIFICATION (SID) 


ENTRY 0 


16 
ENTRIES 


ENTRY F 


BYTE 0 


um SG 


PHYSICAL-MEDIA PARAMETERS (РМР! 


LOAD-PARAMETER BLOCK (LPB) 


| oiecronv-vesenirToR stock ool | 


VOLUME - IDENTIFICATION BLOCK (VIP) 
COPYRIGHT - DATA BLOCK (СОР?! 


BYTE F 


BYTES 


Figure 2: A diagram of the media-parameter block (MPB), the 256 bytes of the first sec- 
tor of the proposed standard disk format. The information in this sector describes how 
the rest of the disk is formatted. Each block contains specific information or points to 
the area of the disk that has that information. : 


Lon 
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Bad-track table 


0 
1 
2 
3 
4 
5 
6 
7 


Field 
Physical-media-parameter table 
Load-parameter block 
Copyright-data block 
Volume-identification block 
Directory-descriptor block 
System-reserved space 
Sector-translate table 


Mnemonic 


Reserved for future standardization 


Table 1: Bytes 2 and 3 of the media-parameter block form the structure identification , 
(SID). These bits signify which of the pointer fields in the MPB are active. 


characters of the home sector, or as 
we call it, the media-parameter block 
(MPB). The first two bytes (bytes 0 
and 1) are for identifying the media 
from a software-supplier point of 


view. This is jargon for saying that 
these bytes are arbitrary but impor- 
tant. 

The next two bytes (bytes 2 and 3) 
make up the structure identification 


| | | A ё ; - 
The IMS Family 
IMS Computer products not only fulfill the requirements network with a conservative functional overlap of the 
of stand alone applications, they are designed to be cost system above and below in the Family Tree. 


effective, intelligent nodes in a total network environ- «Пе IMS family is growing rapidly--keeping pace with 
ment! Each product fulfills a particular requiremenkof the technology and the ever increasing needs of industry. 


х KAL E | 


X 


For complete information and specifications 
plus the location of your nearby IMS 


С) 5000SX systems computer; S100 based archival node to which six user International dealer, call or write today! 
terminals may be connected, each with its own processor and memory. (714) 978-6966 or (702) 883-7611 

© 8000SX systems computer; $100 based archival node with dual floppy, 
Winchester and tape back up capability. Six user terminals may be 


supported, each with its own processor and memory. 2800 Lockheed Way 
© 500015 stand alone intelligent node, $100 based. May support up to four Carson City, NV 89701 
users, with up to 25 MByte Winchester with dual floppies. 


© 80008 large system computer. S100 based. Can support up to 16 users Telex: 910-395-6051 
wilh ind d and tape back up capability. TUS INTEHNATIONAL 

Q Stand-alone intelligent CRT with high resolution We Build Computers As If Your Business 
monitor and removable typist keyboard. D ded On Th 

@ Expanded CRT to be used as Intelligent Note Processor. ерепае n inem. 
Includes Micro Processor, 64K of memory and four serial 
ports—two of which are to be used to connect into high 

3 speed network communication. 

© Portable cartridge tape back up. Stores 17.5 MBytes 
of data. Operates in start/stop or streamer modes. 
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Byte(s) 
Location 
04, 05 


Mnemonic Description 
PSS Physical sector size in bytes (16-bit value) 
PCC Physical cylinder count (16-bit value) 
HCT Number of heads per cylinder 
PST Number of sectors per track 
RFT Recording-format table 


Track-access sequence 
00 = Cylinder (Increment head count before 
advancing cylinder count.) 
01 Side A (Increment cylinder count 
before advancing head count to 
highest cylinder, then decrement 
cylinder count after incrementing 
head count; CP/M format.) 
Side B (Increment cylinder count 
before advancing head count to 
highest cylinder, then return to 
cylinder O and advance cylinder 
count after incrementing to new 
head.) 
Reserved for future standardization QC 
through 
OF 


Table 2: A description of the bytes in the physical-media-par ameter table (PMP) in 
figure 2. 


Byte(s) 
Mnemonic Description Location 
CST Starting cylinder for load area 10, 11 
HST Starting head for load area 12 
SST Starting sector for load area 13 
CEN Ending cylinder of load area 14, 15 
HEN Ending head of load area 16 
SEN Ending sector of load area 17 
SID System identification 18, 19 
(two bytes requiring registration) 
Byte 18 Byte 19 
00 00 = 8080 
01 00 = 280 
02 00 = 6800 
03 00 = 68000 
04 Q0 = 8086 
05 00 = 28000 
SIC System configuration (two bytes 1A, 1B 
requiring registration for variables 
on SID) 
LFI Load-format indicator (one byte for 1C 


indication of load format) 

00 = Sequential: begin at start 
cylinder, head, and sector; 
load at start of system 
memory 

01 = Sequential with load address- 

ing at first locations of 
start cylinder, head, and 
sector (see load-element 
descriptor) 

LFQ Load-format qualifier (one byte of 1D 
system-dependent load qualifier 
used as a check for load condition) 

LFR Load-format reserve (reserved for 
future standardization) 


TE, TF 


| Table 3: A description of the bytes that make up the load-parameter block (LPB) in 
figure 2. 
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(SID). Each bit indicates whether one 
of several blocks or tables are active. 
Each "1" bit means that the corre- 
sponding pointer field for that block 
is in use for its appointed purpose. 
The layouts of bytes 2 and 3 are given 
in table 1. The exact purpose of the 
bits in byte 3 has not yet been deter- 
mined, but they are reserved in case 
the media-parameter block should 
ever grow to 512 bytes. 

Table 2 describes the bytes in the 
physical-media-parameter table (PMP) 
in figure 2. If you examine these bytes 
closely, you can see that a huge disk 
can be accommodated. No, I haven't 
seen any new product announce- 
ments; this is just a little groundwork 
to handle all those rumors coming out 
of Silicon Valley. 

The load-parameter block, while 
not always needed, has some features 
we haven't seen on disks previously 
(see table 3). These are typical of the 
new features that seem to come out of 
the woodwork when a new standard 
is designed. In particular, your atten- 
tion is called to the SID byte in table 
3. That byte contains information on 
the type of microprocessor that is ex- 
pected to execute the code in the load 
block. This information will help pre- 
vent you from trying to execute 6502 
code on your 8088. 

Also noteworthy is an accommo- 
dation for new formats (that is, new 
for microcomputers) such as relocat- 
able object code. Yes indeed, the pro- 
posed standard is trying to look as far 
ahead as is practical. 

Those among you who have used 
Unix may be wondering about the 
chained directories of that system. 
They would be easy to add. The 
directory in this new proposal could 
serve as the root directory for a series 
of subdirectories. From then on, it is 
just a matter of designating a file for 
each subdirectory. The directory- 
descriptor block in figure 2 would 
describe the root directory and the in- 
dividual fields in it. 

I am purposely avoiding giving 
more details here. This format is just 
a proposal, and other people have 
written papers about features that 
have not yet been adequately dis- 
cussed. I would hate to see any of you 
go write code and then find that there 


If your printer uses your Ap 
more than 
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ou do, 


you need The Bufferboard. 


If your Apple is locked into the “PRINT” 
mode so much that you've taken up soli- 
taire to kill the boredom, you needa 
buffer. And if your computer is the Apple 
Il or IIT, the only buffer for you is The 
Bufferboard. Expandable to 64K of stor- 


age, The Bufferboard stores an instantane- : 


ous bucketful of print data from your 
computer. Then it feeds the data to your 
printer at its own printing rate. Your Apple 
is set free from driving your printer and is 
ready for more datafrom you. 


Take your existing interface— 
and buffer it! 


Only The Bufferboard has a simple 
Interface-Docking System. No bulky boxes 


ТЬ Мни! 


or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple—and docks onto your existing 
printer interface. The result is convenient 


and economical buffering of most popu- 
lar printer interfaces, including the 
Grappler + ™ interface, Epson interface, 
and Apple printer interface. Thirty sec- 
onds and asingle hook-up are all you need 
to end the printer waiting game forever. 


Up to 20 letter-size pages 
stored at a time. 


The Bufferboard comes standard with 
16K, and is expandable to 32K or 64K of 
buffering capacity with the addition of 


au 


memory chips. This "bucket" will hold up 
to 20 pages of a print job, allowing you 
freedom to use your Apple. 


The Bufferboard—designed 
exclusively for the Apple Computer. 

Specifications: 
e Versions for Grappler + interface, Epson 
interface, Apple interface, and other popu- 
lar printer interfaces * 16K buffer standard 
e Upgradeable to 32K or 64K * Automatic 
memory configuration * Automatic self 
test * Includes interface docking cable. 

The Bufferboard is made by Orange 
Micro, Inc.; the same people who brought 
you the popular Grappler printer inter- 
face. Both the Grappler + and The 
Bufferboard are now available at your 
local Apple dealer. 


Apple isaregistered trademark of Apple, Inc. 
Epson is aregistered trademark of Epson America, Inc. 


гҹ 

©, Orange Micro 
INC. 

1400 N. Lakeview, Anaheim, CA 92807 

U.S.A. (714) 779-2772 

TELEX: TX 183511 CSMA 
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For Apples and Printers 
Circle 310 on Inquiry card. 
© Orange Micro, Inc. 1982 
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had been changes. In this article, I am 
just nailing down the concepts; the 
actual bit-fiddling is yet to come. 


Other Proposals 

Other disk-format proposals have 
been suggested, but these proposals 
always seemed to be lurking off in the 
distance. After a long wait (some may 
say too long), I was asked to take the 
issue in hand and write my own pro- 
posal. Certain things undoubtedly 
were left out. Things like "my secret 
sauce key" that some suppliers use to 
copy-protect their disks are not 
directly referenced, but that does not 
preclude them. Standardizing them, 
however, might make the software 
pirate's job a little bit too easy. 

One proposal that surfaced as this 
article was written comes from the 
National Bureau of Standards and 
has its origin in Europe in the Interna- 
tional Organization for Standardiza- 
tion (ISO, Committee TC97/SC15). 
From what I have seen, that proposal 
is not completely incompatible with 
what has been described here. If the 
ISO proposal were slightly modified, 
it could be added to my proposal, 
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thus supplying my proposal with 
even more optional formats. I hope 
the two efforts can be merged into a 
single cohesive standard. 

You might think this whole thing is 
a bit fantastic. For such a standard to 
be developed, all of the major soft- 
ware developers would have to agree 
on it. And why would the big sup- 
pliers all of a sudden get involved in 
working together on a standard? My 
guess is that some of the older 
established companies are more 
standards-oriented than some of the 
start-up ventures that have formed 
the foundation of the microcomputer 
field. These older companies, such as 
IBM, Sperry Univac, Xerox, and 
Digital Equipment Corporation, see 
that they have a need to interchange 
disks just as you and I do. Moreover, 
they have huge investments in 
systems that use structures rather dif- 
ferent from those used on personal 
computers. With this new standard, it 
would be possible to link these dif- 
ferent structures with each other and 
with microcomputers. 

Also, some microcomputer com- 
panies, such as Digital Research, 


Morrow, and Osborne, have shown 
interest in a standard disk format. My 
proposed format is not the same as 
the CP/M operating system or its 
cousins, but it is similar. And I can 
foresee products that will bridge the 
gap between these formats. 

I hear that Version 3.0 of CP/M 
will be upon us by the time this ap- 
pears in print, and it will take into ac- 
count things that have been available 
to those who use other operating 
systems (for example, the Flex system 
on the 6800 and 6809 systems). What 
features might Version 3.0 include? 
How about date stamps to indicate 
when a directory entry was created? 
What about permission codes for 
shared access? This latter feature may 
not be very exciting for anybody not 
in a multiuser situation. But a lot of 
us have often dealt with that situation 
and see the shared-access problem. 
The supplier of CP/M, Digital 
Research, feels the need for multiuser 
and networking versions of its 
systems. Strangely, however, these 
issues did not seem to come up earlier 
when people had to share one disk on 
the single-user systems. 
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Other Disks 

You may have noticed that I have 
been talking about disks in general 
rather than just the flexible disk car- 
tridges we know as floppies. Why? 
Software suppliers and users have 
been pushing hard for compatibility 
between all types of storage media. 
Many people want the new hard-disk 
cartridges to work with software as if 
they were just large versions of their 
black-enveloped cousins. It would be 
rather foolish to invent new struc- 
tures for no compelling reason. 

Similarly, many suppliers and 
users want to get the less-than-5%- 
inch disks under control before we see 
them explode all over us. We should 
be able to use the format proposed 
here on these new 3- to 3%-inch 
disks. So far, the technologies that 
have been proposed for these disks 
have been compatible with our pro- 
posal. 

By adding extensions in the future, 
we should be able to use this format 
for a long time. I intended that the 
format serve as a guide for all of the 
newly emerging exotic disks we are 
reading about. This would be similar 


to the way the Shugart media inter- 
face has been adopted as a guide for 
all floppy-disk-drive manufacturers. 
Otherwise, more chaos will follow. 
We hope that the suppliers and 
developers of these new devices will 
let us know about any special needs 
they may have. 

But what about the piracy prob- 
lem? Wouldn't such a standard make 
it worse? Ours is an interesting in- 
dustry. If you make things challeng- 
ing, the software pirate will take the 
challenge. A former boss often 
reminded me that “you can’t make a 
good contract with a crook.” I have 
always taken that to mean that good- 
will is as important as good locks. We 
can offset the piracy matter more by 
careful pricing strategies and by 
developing goodwill with consumers 
than with all the tricks in the barrel. 
Of course, the data itself can always 
be encrypted. But I don’t want to trig- 
ger another discussion on that here. 

Another phenomenon sneaking up 
on us is networking. Public networks 
and computer-based message systems 
(CBMS) are with us today, and many 
of us regularly use them. These 


systems will require some type of 
storage medium if copies are to be 
made of messages. But should these 
messages be stored in the form the 
host computer uses or one that the 
addressee can read? This is a good 
question. Under the new proposal, 
these formats would be compatible. 


Getting Involved 

Now, what can you as an in- 
dividual user do to push for quick 
development of a standard for disk 
formats? For one thing, you can write 
to me. I promise to reply to everyone 
who writes, and I also promise to 
deliver your opinion to the project 
team that is being formed to solve this 
problem. I have been dubbed the con- 
vener or initial chairperson of the 
committee assigned to develop the 
new floppy-disk standard. That gives 
me a good chance to see that your 
opinions are heard. 

How else can you help? If you or 
your employer can stand the cost, 
your direct participation is possible. 
An annual fee of $150 handles the 
cost of getting you registered on the 
committee. You can even designate 


February 1983 © BYTE Publications Inc 189 


someone as an alternate for yourself 
on that same $150 fee. Being on the 
committee will also involve about 15 
percent of your time, and you will an- 
nually incur travel costs for about 
four meetings of three days’ duration 
each, invariably held on the other 
side of the continent from wherever 
you live. That expensive? Yes. How 
can anybody afford it? They are expect- 
ing eventual commensurate benefits. 
My point is that you are not ex- 
cluded from participating. All that is 
necessary is patience, interest, dem- 


Д, 


ATARI 


жс 


onstrated ability, patience again, 
the ability to attend the various meet- 
ings, and yet more patience. And | 
am not teasing you about the amount 
of patience required. Standards are 
consensus documents, and that im- 
plies getting people with many differ- 
ing opinions to agree. Can you imag- 
ine getting the adherents of some ex- 
otic threaded interpreter to agree with 
the BASIC crowd? Oh, youcould imag- 
ine that. Then add a Pascal fan to 
the mix and stir in an assembly-code 
devotee. Can you imagine the 
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Circle 173 on inquiry card. 


scenario? I see it quite often. 

Now for the bad news. When can 
we expect to see a disk-format stan- 
dard? Mid-1985 is the current esti- 
mate. (Are you still there?) But as 
consumers you should be able to 
detect some effects of this work by 
the end of this summer. How? Soft- 
ware suppliers, at least the ones most 
involved, will start anticipating the 
standard. You will probably even see 
some eager ads proclaiming adher- 
ence to the standard while the stan- 
dard itself will not yet have been 
drafted, let alone approved. 

Why did it take so long to get a 
proposal? My feeling is that it was the 
result of a mistaken notion that the 
ANSI activities were only for the 
large mainframe computers. Frankly, 
some people in the mainframe com- 
puter field do indeed feel that way. I 
feel they shouldn't, but this is a free 
country. Similarly, a few microcom- 
puter specialists around are opposed 
to standards. Why? Standards will let 
others connect to their products. For 
good reasons they might not want to 
alow that. I mentioned goodwill 
before. Goodwill is subjective. When 
trust goes away, group efforts do not 
succeed. Microcomputer users and 
mainframe users are merely on two 
sides of one computer industry. We 
must work to develop trust and good- 
will. Both sides have a great deal to 
learn from each other. 

Standards do not come about just 
for the fun of it or to irritate the af- 
tected parties. A standard is merely 
one possible solution to a recurring 
problem, but it should be a solution 
developed by consensus of the con- 
cerned parties. Some problems, of 
course, are bigger than others. It took 
quite a while before this one was seen 
as a problem. When this disk-format 
standard is behind us, we will wonder 
why we ever needed to discuss the 
matter in the first place. 

Let me hear your needs for the in- 
terchange of disks. Unfortunately, of 
course, I will not be able to accept 
your information on a disk (unless, of 
course, you happen to send it on a 
514-inch Flex2 disk for my 6800 sys- 
tem). But I hope, with your help, this 
situation will not last too much 
longer. Ш 
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The Universal Operating System: 
Finally, you dont have to repeat yourself. 


There was a time when, if you wanted to develop 
applications for more than one micro, you had to sink 
significant time and money into reprogramming. Time 
after time. 

With the UCSD p-System* from SofTech Micro- 
systems, the industry's only Universal Operating 
System, those days are over. Whether it's an IBM PC 
or Displaywriter, an Apple, a DEC, an HB an Osborne, 
a Philips, a Sage, a Tandy, or a TI, the p-System is 
рог ble across virtually any micro made anywhere 

y. 


At last, increase your productivity. 


Because the programming you do is portable 
and reusable. Every time. For every micro. So you ean 
broaden your customer base quickly. Because the 
p-System runs the same object code programs on vir- 
tually all 8 and 16-bit micros. 

We know how much work you put into 
programming, so the p-System 


ponents. At last, you can use programs and utilities 
over and over again — instead of writing them over 
and over again. In fact, as much as 50% of the code 
used in one applieation ean be reused on others. 


Designed to be timeless. 


With the p-System, you'll never have to worry 
about locking yourself into an OS that will some day lock 
you out of the market. Because the p-System's effi- 
cient, advanced design will let you grow with tomorrow's 
hardware, and let you continue to expand your 
product line. 

You ean develop higher quality applications faster, 
less expensively, more dependably and more efficiently. 
For the entire market. 

All at the same time. All on one micro. 

Finally, once really 7s enough. 

For product information or information on 


Finally, how to get a cop EO the p-System Applica- 


tion „, call or write to us 


allows you to reuse program com- On ce IS En ou gh at SofTech Microsystems. 
е 


SofTech Microsystems - 16885 West Bernardo Drive · San Diego, CA 92127 · (619) 451-1230 


*Universal Operating System is a trademark of SofTech Microsystems Inc., UCSD p-System is a trademark of the Regents of the University of California 
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MASTER THE “NEW ELECTRONICS” WITH McGRAW-HILLS 


Now you can meet the challenges of today’s incredi- 
bly rapid changes in electronics quickly and easily. 
This professional level electronics learning series is 
as innovative as the circuitry it explains and as fasci- 
nating as the experiments you build and explore! 


From digital logic to the latest 16-bit microproces- 
sor, you master one subject at a time with McGraw-Hill 
Concept Modules sent to you one at a time, once a 
month, to make up the complete CONTEMPORARY 
ELECTRONICS SERIES. Each module of the fifteen in 
the Series is a unique blend of “hands-on” experience, 
interactive audio cassettes, and vividly illustrated 
printed support materials. Together they will prepare 
you for tomorrow’s better jobs or advancement in your 
present position by staying current with today’s electron- 
ics revolution. Professional in every respect, yet it’s a 
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lively learning experience that has all the fun and fasci- 


contemporary. 


nation of a hobby. 


Understand Digital Logic ... 
Microprocessors ... Optoelectronics 


Here's an extraordinary opportunity to update your 
understanding of today's most important technological 
changes in electronics. You can start from scratch or use 
the Series to update yourself. You cover the latest inte- 
grated circuits, including TTL, CMOS, and ECL digital 
circuits; op-amps; phase-locked loops; microprocessors; 
and opto devices such as LEDs and LCDs. 


Perform Electronic Experiments 


With your first module you'll use the latest digital 
integrated circuits to build an oscillator circuit that dem- 
onstrates digital signals—verified visually by the flash 
of light emitting diodes (LEDs) and audibly by tones 
produced through the mini-speaker that is provided. 

You'll know the differences (and similarities) be- 
tween electronics and electricity, learn the concepts ap- 
plicable to all electronic circuits. With the first module, 
you will be able to identify the major passive compo- 
nents, like resistors, capacitors, inductors, diodes and 


Electronics S 


Each Concept goes right to the heart of the 
matter. You waste no time on extraneous material or 
outdated history. Its a fast, efficient, and lively learning 
experience, a nontraditional approach to the most mod- 


ern of subject matter. 


Construct and Use a Prototyping/Design 
Laboratory 


What's more, when you reach the midpoint of your 


YOU COVER EVERY 
SUBJECT IN 
CONTEMPORARY 
ELECTRONICS 
® Digital logic 
ө Digital gates (TTL, CMOS, 
ECL, NMOS) 
€ Flip flops, counters and regis- 
ters. Op-amps and applications 
€ Power supplies (plus IC and 
switching regulators) 
e Combinational logic circuits 
(ROMs, PLAs, decoders, etc.) 
€ Circuit analysis. AC theory. 
LCR networks 
€ Transistors (bipolar and FETs), 
diodes, thyristors 
e Integrated circuits (linear and 
digital) 
® Oscillators and function 
generators 
e Modulation and demodulation 
e Optoelectronics 
ө Digital multimeters and scopes 
ө Microprocessors 


Series, you will have 
constructed a profes- 
sional Prototyping/ 
Design Laboratory 
which will become a 
valuable learning tool 
throughout the remain- 
der of your studies. 
This Prototyping/De- 
sign Lab contains a sig- 
nal generator, logic 
switches, pushbuttons, 
and LED indicators. It 
rivals professional in- 
struments that are 
widely used in indus- 
trial laboratories for 
electronic design and 
development as well as 
testing and measuring. 
Because of its versatil- 
ity, it is an instrument 
that you will use again 
and again, even after 
you have completed 
your Contemporary 
Electronics Series. 


With each new module you'll receive a McGraw- 
Hill Action-Audio Cassette, a proven successful method 
of programmed, interactive instruction. Each tape cre- 
ates a dynamic dialogue that not only quickly communi- 
cates the facts,but makes you feel that you're participat- 
Ing. as you respond to questions and listen to problems 


being solved. 


. Your ability to rapidly make this knowledge your 


own is further aided 
by a strikingly 
original technique 
for using diagrams, 
illustrations, and 
schematics to drive 
home points made as 


: you listen to the 


cassette. The same 
carefully indexed 
binder that contains 
this material also in- 
cludes the instructions 


ИІ 


to guide you through hands-on experiments. Finally, having 
completed the Series, you can be awarded a Certificate of 
Achievement from the McGraw-Hill Continuing 

Education Center upon passing an optional final 
examination. 


Update Your Knowledge of 
the New Electronics 


This program is for you whether you’re a scientist 
who can use electronics to improve or speed up your 
investigations. ..a teacher who'd benefit from a refresher 
in contemporary components, circuits and applications 
...a manager or supervisor in an electronics related 
industry or business . . . an engineer in another field who 
finds electronics playing an ever more important role in 
your work . . . someone looking to find new direction in 
this wide open field... or the kind of person who wants 
to understand what's going on in the world around you. 

McGraw-Hill’s Contemporary Electronics Series 
offers you the quickest 
and probably least ex- 
pensive learning 
method available today, 
and the only one with 
"hands-on" experience. 


No Risk, 
No Obligation 


And we invite you 
to prove all this to your 
own satisfaction—with- 
out risk and without 


With your first module you'll receive this 
committin g your self in professional solderless breadboarding System. 
It enables you to connect components and build 
any way electronic circuits easily and quickly. It's used 
Return the reply card throughout the series and can be used later to 
and we'llsend you the first design, build and test your own circuits. 


module and other mater- 

ialsfor a free 14-day examination. If you're not absolutely 
satisfied, and certain that this is an enjoyable as well as 
highly effective way to learn, simply return the module 
to us along with the unpaid bill and that will be the end 
of it. 

If you wish to continue, we'll ship the remaining 
modules automatically, about once a month. for only 
$19.95 each plus $2.25 for shipping and handling. 
Remember, each module comes on the same 14-day 
free examination basis, with no obligation to pay for 
any module you don't want to keep. 


Return the reply card now. It'll bring you the first 


module Contemporary Electronic Components and Cir- 
cuits ... your first step in becoming an expert in the 


"new electronics." There's no risk or obligation. 
If the card is missing write to: IV 


e 
HL 
Contemporary Electronics Series 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 
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The Proposed ANSI 
BASIC Standard 


The committee asks for your opinion. 


Last June, BYTE published an arti- 
cle by Thomas Kurtz outlining the 
new proposed standard for the 
BASIC language (see “On the Way to 
Standard BASIC,” June 1982 BYTE, 
page 182). It was the first article to 
describe the new proposal of the 
ANSI (American National Standards 
Institute) BASIC Committee, also 
called the X3J2 subcommittee. The 
proposed BASIC standard now must 
go before two other ANSI commit- 
tees, X3 and SPARC (Standards Plan- 
ning and Requirements Committee), 
before entering a formal period of 
public review. Committee approval is 
expected in early 1983, at which time 
the 120-day public review will begin. 

At the end of this review period, 
the various ANSI committees will 
study the public feedback and decide 
whether or not to make revisions to 
the proposed standard and whether 
or not to recommend final approval. 
The ANSI X3J2 committee is current- 


About the Author 

Ronald Anderson is chairman of the ACM 
Special Interest Group on Computer Uses in 
Education and an associate professor at the 
University of Minnesota. 
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ly scheduled to meet again in July 
1983 for this purpose. 

Anticipating the process whereby 
anyone can register complaints or 
cheers, the Association for Com- 
puting Machinery (ACM) is informal- 
ly collecting comments from 
members and from the public. ACM 


Acceptance of a 
proposed standard by 
ACM is by no means 

automatic. 


is represented on the ANSI X3 com- 
mittee by John A. N. Lee, and before 
he casts a final vote on the standard, 
he needs input from the membership, 
which currently numbers more than 
60,000, and others. 

Acceptance of a proposed standard 
by ACM is by no means automatic. 
For example, ACM voted against ap- 
proval of the proposed Ada standard 
because most of the letters from 
members were very negative. 

Because I am chairman of the ACM 
Special Interest Group on Computer 
Uses in Education (SIGCUE), I was 
appointed to coordinate the public- 


review process of BASIC standards 
for ACM. I am collecting letters and 
pooling comments as they arrive. 

A number of letters have come in, 
and in addition, a public forum on 
the subject was held at the annual 
meetings of the ACM in Dallas on 
October 27, 1982. This forum offered 
the public an opportunity for discus- 
sion following presentations by 
several members of the ANSI BASIC 
Committee, including Carlyle Phillips 
of Texas Instruments and Thomas 
Kurtz of Dartmouth College. 


ANSI BASIC versus 
ANSI Minimal BASIC 

The ANSI BASIC (X3J2) Commit- 
tee has been working on a standard 
for eight years. During this prolonged 
effort, the members produced an 
earlier proposal, which was officially 
adopted in 1978. But that standard is 
a minimal subset and for that reason 
was called Minimal BASIC. Now that 
X3J2 is recommending another stan- 
dard BASIC, some semantic confu- 
sion has developed. The current pro- 
posed version includes extensions far 
beyond most existing implementa- 
tions of BASIC, yet X3J2 is simply 
caling it BASIC, not Extended 
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BASIC. Unfortunately, at the same 
time, some people refer to Minimal 
BASIC as ANSI BASIC, which strict- 
ly speaking it isn’t. 

To further confound communica- 
tion, the ANSI BASIC proposal con- 
tains several major “optional” com- 
ponents, namely, graphics, editing, 
fixed decimals, and real-time com- 
mands. Therefore, it will not be 
possible to conform to the standard 
without having a computer equipped 
with graphics capabilities. Conse- 
quently, programs and implementa- 
tions of ANSI BASIC that do or do 
not employ optional components 
may differ substantially, making pro- 
gram interchange difficult. 


Positive Reactions 

Before describing the negative com- 
ments and proposed revisions, I will 
summarize the comments favorable 
to the proposed standard. (I want to 
emphasize that these are preliminary 
comments, and a full summary will 
not be forthcoming until the spring or 
summer of 1983). 

We have received several com- 
ments that are vague but supportive: 
for example, "it's about time," and 
"excellent." Other reactions were 
more specific. Philip Bouchard, 
Senior Programmer at the Minnesota 
Educational Computing Consortium, 
said, "I have long had a wish list (for 
BASIC). . . . At the top of my list are 
control structures, independent sub- 
routines, and multiple-character 
variable names. For these features 
alone, the new standard is well 
worthwhile.” 

Most educators have been enthusi- 
astic, largely because of the struc- 
tured orientation of the new ANSI 
BASIC, which includes the following 
control structures: 


IF. . . THEN. . .ELSE. . .END IF 

DO UNTIL. . .LOOP 

DO WHILE. . .LOOP 

DO. . .EXIT DO. . .LOOP 

SELECT. . .CASE. . .CASE. . .END SELECT 


In addition, the user can enter exter- 
nal subroutines with a CALL state- 
ment. Line numbers can still be used, 
but under the new standard, pro- 
grams can be written easily without 
the use of any internal line numbers. 


In fact, the version of ANSI BASIC 
that Dartmouth College is now 
developing does not even allow line 
numbers. 

The graphics features of the pro- 
posed standard BASIC have received 
a cautious welcome from the educa- 
tional computing community. While 
consensus on the need for more 
graphics exists, some teachers prefer 
turtle graphics as used in Logo lan- 
guages. Others are skeptical about 
the success of a useful graphics stan- 
dard in BASIC when the graphics 
hardware for existing microcom- 
puters varies so much. 

The proposed BASIC standard is 
especially welcomed by high school 
teachers who do not want to switch 
from BASIC to Pascal in their pro- 
gramming classes. Àn example of the 
problems currently faced by educa- 
tors is the fury created by the an- 
nouncement of the College Board AP 
(Advanced Placement) test in com- 
puter science because it is based upon 
Pascal. The College Board committee 
for computer science has said, how- 
ever, that if there were a common 
version of BASIC in a structured 
form, an AP test could be developed 
for BASIC as well. If ANSI BASIC or 
a structured variation were to be 
widely implemented on educationally 
popular microcomputers, the lan- 
guage would probably become ex- 
tremely popular in programming 
classrooms. 


Negative Reactions 

Not all educators are happy with 
the new BASIC proposal. Alfred 
Bork of the University of California, 
Irvine, exclaimed, “Why would one 
want to revise an old creaky language 
when there are better languages 
around?” His greatest objection to the 
ANSI BASIC proposal is the omission 
of data-type declarations. Professor 
Kurtz's response was that, first of all, 
without data typing it is much easier 
to write programs and, second, if 
BASIC had data typing, it would be 
indistinguishable from other lan- 
guages such as FORTRAN. In some 
instances, simplicity has been the 
criterion guiding the formulation of 
the latest attempt to standardize 
BASIC. 
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How to avoid becoming a casualty Datalile 


ofthe computer revolution. id 


The computer revolution is eliminating lots of work for everybody. Unfortunately, it's often work you 
wanted to keep. 

Because of inconsistent or weak magnetic properties, some flexible disks can "forget" some or all of your 
information. But not if you're using Datalife? flexible disks. They'recertified 10096 error free and backed by a 
5-year warranty. This means what you put on them stays, ready for instant retrieval. 


5o enjoy all the benefits of the computer revolution without suffering the painfulloss of your information. 
Use Datalife by Verbatim, the world's leading producer of flexible disks. 


For your nearest Verbatim dealer, call toll-free 800-538-1793; in California or outside the US., call collect (408) 737-7771. 


COMPUTERSCOPE 


DIGITAL STORAGE OSCILLOSCOPE 


Features: 


High Resolution/High Speed A/D 
4 Channel Software Support 
Continuous or Single Sweep 
External Trigger Capability 
Waveform Storage on Disk 
Pretrigger Viewing 

Hardcopy Output 


For: 


® Automatic Test and Measurement 
® Laboratory Data Acquisition 

€ Transient Signal Analysis 

9 Frequency Spectrum Analysis 


inputs 
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® Digital Signal Conditioning and Enhancement 


Purchase our complete COMPUTERSCOPE package for $3495 
or combine your microcomputer with our APPLESCOPE hardware 
and SCOPE DRIVER software to create a total data acquisition and 


analysis system for only $695. 


APPLESCOPE INTERFACE 


Choose either our original dual channel 8 bit 
APPLESCOPE-D2 or our new high resolution 
single channel APPLESCOPE-HR12 pack- 
ages for $695 or combine upto 4 APPLESCOPE 
-HR12 circuit cards in a high performance 
multichannel data acquisition system. All 
APPLESCOPE interfaces are fully program- 
mable and include our SCOPE DRIVER 
software, external trigger adapter and BNC 
input connector. 


The APPLESCOPE-D2 features 


e Single or Dual channel trace 

e 8 bit A/D converters 

e 3.5 Mhz. Maximum Sample Rate 
(1.75 Mhz. for dual trace) 

e 1024 Sample Memory 


The APPLESCOPE-HR 12 features 


12 bit A/D converter 

1 Mhz. maximum sample rate 
2048 Sample Memory 

4 Channel Software support 


When combined with an APPLESCOPE inter- 
face our SCOPE DRIVER software creates a 
turnkey (NO user programming required) 
Digital Storage Oscilloscope including; 


Complete Trace Setup and Sweep Control 
Digital Voltage readout and real time DVM 
Waveform storage and retrieval from disk 
Hardcopy (Screen Dump) 
Digital Signal Conditioning 
16,384 Sample Memory 
(DMA to Apple Ram under 28 Khz.) 
e Waveform Manipulation 
(Scroll, Scale and Offset) 
e MATH PACK - (Add, Subtract, Invert or 
Multiply input channels) 
e AUTOMATE - User program interface for 
easyaccess to SCOPE DRIVER routines 
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Optional data analysis software from our 
SCOPE DRIVER LIBRARY maybe purchased 
to make your COMPUTERSCOPE a true data 
analysis instrument including; 


Frequency Spectrum Analysis (a FAST FFT) 
Harcopy (Continuous Strip Chart Record) 
Autocorrelation / Box Car Integration 
Pulse Rate / Frequency Measurement 
Post Stimulus Time Histogram 

Time Interval Histogram 

Signal Averager 


COMPUTERSCOPE PACKAGES 


For those persons looking for an alternative to 
expensive dedicated instruments we offer 
complete COMPUTERSCOPE packages 
beginning at $3495 which includes; 


e 48K Apple 11+ or 64K Franklin Ace 1000 
Disk Drive with DOS 3.3 Controller 

High Resolution Green Screen Monitor 
High Resolution Graphics Printer 
APPLESCOPE D2 or HR12 Package 
Scope Driver Library 

Scope Probes 


Call or write for our free data sheets or better 
yet purchase our comprehensive demonstra- 
tion diskette for $10 to find out why our 
COMPUTERSCOPE isthestateoftheart Digital 
Storage Oscilloscope for the 80's. 


R.C. ELECTRONICS INC. 


5386 Hollister Ave. #0 
Santa Barbara, CA 93111 
Circle 361 on Inquiry card. 


Telex 295281 


Ironically, one of the most com- 
mon complaints about the newly pro- 
posed ANSI BASIC is that it is so 
complex (because it incorporates all 
standard features and some optional 
ones) that its implementation on an 
actual microcomputer will be ex- 
tremely difficult without a very large 
memory and faster microprocessor 
operating speeds. If this is true, it 
may be some time before ANSI 
BASIC interpreters will be available 
for small computers. 

The only contemporary implemen- 
tation of BASIC that comes close to 
the proposed ANSI BASIC standard 
is the new VAX BASIC from Digital 
Equipment Corporation. Until an ex- 
tensive BASIC such as that proposed 
by X3J2 is up and running on a small- 
scale microcomputer, many persons 
will continue to doubt the viability of 
the proposed ANSI BASIC. 

A few technical criticisms have 
been registered. For example, one. 
programmer complained about the 
replacement of ON ERROR GOTO 
with WHEN EXCEPTION USE, 
which he perceives as semantically 
more cumbersome. 

Another technical comment came 
from a BASIC product specialist at 
Data General (see "Letters" column, 
October 1982 BYTE, page 18). He 
pointed out how a DIM statement can 
be bypassed inadvertently in a pro- 
gram. When bypassed, arrays cannot 
be used to test conformity to the 
bounds defined by the array dimen- 
sion. À minor addition to the stan- 
dard could solve the problem. 

Despite the apparent comprehen- 
siveness of the ANSI BASIC pro- 
posal, several people asked that the 
standard go even further. One com- 
ment was, "Why cant a disk-ex- 
change format be established for 
5Y%-inch disks? The committee will 
say this is out of their territory, but 
why have a language standard if I 
have to keyboard the program into 
each new microcomputer I have to 
run it on? ... А software format 
standard is the answer." 

Another expansionist request was 
for a more powerful editor and con- 
sistent operating-system protocols. 
The proposed standard has an op- 
tional editing subsystem; however, it 


is limited and does not even specify 
normal text-editing functions such as 
character inserts and deletes. If every 
BASIC environment had identical 
syntax for editing commands as well 
as for operating-system commands, 
computing in a multimachine context 
would be considerably more user- 
friendly. 


Philosophy of a Standard 

The underlying philosophy of the 
proposed BASIC standard seems 
slightly different from that of other 
languages, such as FORTRAN, in 
that numerous extras are defined as 
optional modules rather than as 
miscellaneous extensions. Their inclu- 
sion in the official standard implies 
that they are desirable but not essen- 
tial. Confusion may result because 
every implementation will almost cer- 
tainly be a partial implementation, 
and conformity to the standard will 
be less meaningful because each im- 
plementer must also specify the op- 
tional features of his or her version of 
BASIC as well as the departures from 
the core standard. This is a major 
criticism of the proposed ANSI 
BASIC in that it may not solve 
software-incompatibility problems. 
With so many features defined as op- 
tional, it may be difficult to en- 
courage programmers to clearly 
demarcate optional and nonstandard 
commands within a program. 

Professor Kurtz replies that the 
major goal of the new ANSI BASIC is 
student interchange, not program in- 
terchange. "We want students," he 
argued, "to be able to use what 
they've learned elsewhere and, with- 
out total retraining, continue their 
learning experiences." To the extent 
that this philosophy is shared, it 
would be more appropriate to call the 
standard a model rather than a rule 
by which to measure conformity. 

Several companies (e.g., Digital 
Equipment Corporation and Hewlett- 
Packard) have committed themselves 
to adding new BASIC features in the 
spirit of the proposed ANSI standard. 
The new VAX-11 BASIC Version 2.0 
contains most of the proposed fea- 
tures. Dartmouth College is imple- 
menting the ANSI standard but add- 
ing extensions and deviations (e.g., 


line numbers are not allowed as state- 
ment identifiers). These projects show 
that having an ANSI BASIC standard 
is feasible, but they also forecast a 
continuation of diversity among 
BASIC implementations. 


The new standard appears to be 


more loosely defined than most other 
language standards; however, the in- 
tended purpose seems not so much to 
produce uniformity among versions 
of BASIC as to steer BASIC imple- 
menters toward a common target and 
thus increase the chances that any 
given BASIC program will be usable 
with different versions of BASIC. m 


What's Your Opinion? 

To date only a few reactions have 
been heard. Far more grass-roots 
opinions are needed. If you are reading 
this before the summer of 1983, you 
still have time to influence the verdict 
on ANSI BASIC. Send your comments 


to the author of this article so that they 
can be pooled and channeled into the 
decision process. | 

Copies of the “Draft Proposed Stan- 
dard for BASIC" are available from X3 
Secretariat, CBEMA, 311 First St., NW, 
Suite 500, Washington, DC 20001. 


Tune up your LA36 


The DS120 Terminal Controller makes your LA36 
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perform like a DECwriter® III. 


The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 
e 165 cps bidirectional printing 
e Horizontal & Vertical Tabs 
e Page Length Selection 
e 110-4800 baud operation 
° 1000 character print buffer 
e X-on, X-off protocol 
e Self Test 


e RS222 interface 

• 20 mA Current Loop interface 
• Тор of Form 

e Adjustable Margins 

e Double wide characters 

e Parity selection 

e Optional APL character set 


Circle 144 on inquiry card. 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to ti.ke advan- 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 

and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 

respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 

our nationwide network of 
distributors. Just give us a 

call for all the details. 


datasovt computer corporation 


4216 Stuart Andrew Blvd. e Charlotte, North Carolina 28210 • 704/523-8500 
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How to mal 
work like a 


First, neatly cut out the "370" label. 
Now, when nobody's looking, non- 
chalantly tape it to your terminal, just under the 
"ІВМ; as if it really belonged there. 
Then wait for your chance and quickly 
slip a dBASE II™ disk into 
your main drive. 
That's it. 
Your IBM Personal 
Computer is now ready to 
= run a relational database 
system, the kind that IBM 
put on their mainframes last year. 
And you're ready with more data han- 


dling power than you would have dreamed 
possible before dBASE II. 


You'll wonder how you managed without it. 


You'll find that dBASE II, because it's a 
relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data- 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 


a, 


Cs 


entire databases. Organize months worth of data You can do automatic calculations on 

in minutes with the built-in REPORT. Do sub- fields, records and databases, accurate to 10 digits. 

field and multi-field searches, then DISPLAY And you can use dBASE II interactively 

some or all of the data for any condition you for answers right now. Or save your instruc- 

want to apply. tions, then repeat everything with two words: 
And you've just begun to tap the power DO Manhours, DO ProjectX, DO whatever 

of dBASE II. has to be done. 

Easy to look at, easy to use. Use dBASE II to help make your choice: 
Input screens and output forms couldn't If you've got a 96k IBM PC, send us 

be easier— just "paint" your format on the CRT $700 and we'll send you a copy of dBASE II to 

and what you see is what you'll get. use free for 30 days. 
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> your micro 
Naintrame. 
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Instead of just poring over а manual, run 
it and make sure that it does what you need done. 
Then if you find it isn’t right for you, S on- a e 
send it back and we'll return your money, no 
questions asked. 
But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 
Call (213) 204-5570 today or drop by 
your local computer storefor the rest of the story. 


Ashton-Tate, 9929 Jefferson Blvd., D ete card. 
Culver City, CA 90230. CP/M is a registered trademark of Digital Research 
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IBM, APPLE and ATARI 


SOFTWARE FOR YOUR IBM PC 


Continénial « The Home Accountant ........ 
Datamost « Write On / Word Processor ..... 
a>, Denver Soltware - 
Emma Easy Effective Accounting System ......... $599.00 
ISM 
Mathmagic ......... 
Graphmagic ........ 
am, Infocom 
BA ZORI esee 52995 
zork С = вачаб йай» вас азиа затар ане ёза н $29.95 
Deadline .,.... eae 39.95 


$99.95 
$109.95 


1+8 09 й об зфечлпозочи $79.00 
(EE E E EEEE ES EEE EEEE 579.00 


Information Unlimited 
Easy Filer €eosásübossosssassetseobobevensHqettüotassnes ввоз о pusuewe a6 529900 
Easy.Planner "ЕТУ ТҮГҮН о фо 5 ооо вое тоотод Фа ё 5159.00 
Easy Speller .......... и — Ө. | 
Easy Writer ll .............,........›‹›. еэ... эежж эж, ж, S259. 00 

Micro Lab = Tax Manager .............. "emm eene ess 8199,00 

Micro Pro 
Wordstal cas cecn cere sese sonare maso oa o S90 
Mailmergeé CrbtteéteovtbouuentetüRbtaondwusaoqusmsa жата» $99.00 

Peechlree 
General Ledger РРР ТЕКЕСТИ Pe oa TT TCT $499.00 
Accounts Receivable ...... "Imi  L 
Accounts Payable ..... 

Sir Tech - Galactic Attack 

VisiCorp 

е " 256K Visicalc “ТТ TIS T неча ер $199.00 

Visitrend/Visiplot ,..essseheehna renes rennes 5259.00 

VIG aasieshestáhoses ТРЕТИНИ ее сесенеое ОТКОС 

lus pe ооч ee з ШИ аы Ё о.» . $259 00 


| SOFTWARE FOR YOUR ATARI 400/800 
| PERSONAL COMPUTER 


Astéroids LETTE Vath eee PL Sees UBI EL ane 
Centipede ......... 
Pac-Man в Ф094 ооа eoese вә» estou р eae $35.95 
Blackjack —P— on Pig bee ad ee N САРРА. с 
Caverns of Mars STM AOMTE TOPE о Фе TE LOO CRETE ORTOP RHE RHE еке з в $32.95 
APEX CASSETTES 

Avalanche sesesociuosadusstapesteoesosesn а“ +10460 й опсега оарьнафь о в $19.95 
Outlaw/Howitzer Sheen nese nee me HAO PERE воа теран vesegonsacotoeeerese $19.95 
747 Vete Гацо. " "-———— 9 29 
Eastern FON sssrriseisnpusesenuepuasuossastassnsaosuoonesasese. 923,95 
oe eee pane ees ee sO eee ЮЛ ШИИ 
Reversi ll i... aan. IDE NMONMNMNCT T 
Blockbuster **99»954à€495h594*«8949*€506€9€9525€6€699b599"7*02959*6949252220€97425€95 vetta *v*"*tusr*st* $15.95 


ев з=» 


“йй iude Feldes + ев 


а оочоипоапавоич 


з оеоовоеоее фоаво б Oa HOHE ""'oanhtt5àwvéáàa 


TT tris) Pt үгүс.) eee $29.95 


atonr@ast+ubaenanetaneaes 


тер verse teste ehaeeseeenbheoegteeeee ean 


CCC SRPMS SFP ER EH eee RRO eS 


Ce) hata ев 


&eevoav аена відо ао ve 


seer, 5499.00. 


, Word Star Training Guide ..... 


USERS. 


CONTINENTAL SOFTWARE 
First Class Mail ......... LAIT "E а S TUE 
CPA I QATA LEQE —— ‚++ $199.00 
CPA 11 Accounts Receivable. ......c ccc ccc en ccce econo iû dc . $199.00 
CPA 1 AccoóUnia PayablB _..........,....ь.—..„.›............... $199.00 
GPA IV PAYTON ecstasy anine — TT Ti rs 
CPA V Property Мападегтепі ·„„.............., rs — ists .. $399.00 
The Home Accountant ......... M TTLLTTILPUTIIVETIDQO.. L0 Nl TU $59.95 
The Home Accountant Plus ..........„.... “+ 5119,00 
DARIN 5 CORPORATION 

Depreciation Plannef. (ies rhone sires o, 8200,00 
Budget Plannér aaa titi QR i ai l.S ^. 5119.00 
Business Bookkeeping System ....... —————— р 1 
HAYDEN 

Apikai Compiled aree o § Keene 6 
IMS 

Graph Magic агн. „йб T" эё 60 #8 8 фа ө ere 
M АДЕП MEE PLETE LETT Lee ee 
LIGHTNING SOFTWARE 

Master Type (Hi-Res) .. — э а-а. ENS 


MICRO PRO MICROSOFT 
Word Star Customization Notes $299.00 . Time Manager .........: $129.00 
WOUSSTE 6 lano 5100.00 Forman .......5--...- $159.00 
Super Sort .................›. $129.00 ALDS.. 
Mall Merge .................... 589.00 Basic Compiler Tr $299.00 
Data Star .................... 5199.00 muMath/muSimp ...... 
SEDE BB? аеону ез IES СОВКИ. cos: ча»... $499.00 
Calc Star i554. SIMO MISORT esse co T 
, 51995 TASC. 
. $69.00 Multiplan (Native Apple) $199.00 
Multiplan ............. $199.00 


SOFTWARE FOR YOUR APPLE Il + 
ON-LINE SYSTEMS 


Screen Writerll ............... $99.00 SOFTWARE PUBLISHING 


The General Manager `........ $119.00 COMPANY 

The Dictionary ..............., $79.00 PersonakFiling System . $89.00 
Bpeed-ASM ..........;........ 529.95 Personal Report System . $65.00 
Expediter о... — н 07000 Graph ......... TOTIS 
Memory Management ll........ 539.00 SORCIM CORPORATION 

Lisa ZS ieeuiourronsrosesssessss 999.00 Supercalc 2... 5215.00 
Lisa Educational System $79.00 STONEWARE 

PEECHTREE SOFTWARE Sul PEG sisi ono, PEDE 
General Ledger .....,........ 529900 DB Master .......... + 5145.00 
Accounts Receivable ......... $299.00 О В Utility Pack ..... .». $69.00 


eee@napaneteeeranaaau a+ 


sote ree ee т=н mn о $69.95 
**"n**"*$85€6€5595€9345242m-92359 $69.95 


**$?€$*859?8*?*9595»9b4025520€09$282020a42,»5928 
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Word Star Update ............ 


+0199 +в g 


7-Card Stud LA | O—— Tw —TITTT 0и #490 4.00 рее ов очо Фт#чз я $15.95 
Downhill . „+ serve ——— PLE. o0 au TS $19.95 
‘Video Math Flash Cards МҮЛ ТАЛЛ Yee eer PIE 
єн у ЖҮЛ УОЛТ ү, Г des ҮТ Гү = . 519,95 
Wordmaker DE 
Dun eee T Eo Pun v с. UN . 519.95 
DISKETTES E 
Data Management System ООДА oe» 519.95 
Famity Cash Flow ... $19.95 
Family Budget Pháavahasbateco фарр ER AE OEE нее Фа зев EOE eee сано tots $19,95 
Advanced Music System ...... X .. 525.95 
Eastern Front Ti 
Supersor! nessa 5819.95 
Insomnia . "AW TUTTA з. 


SOFTWARE FOR YOUR APPLE IE 
ART-SCI INC. 


Magic Window ELET TETTETETT ee ace $79.00 
Magic Mailer „.......... $49.00 
Magic Words: ......... "TT—— “Р ЛУИНА... 
Magic Pak — Includes PIT Three PRPS EC EPROP Eee eee eS те ее $157.00 
Magic Window |! аънааннаа $»rdabkàsatébáàóbetonnaos ъзеёландаанаоинени 5119.00 
ASHTON-TATE 

Dbase li (Apple) $ésétvanáshuót2ebónasdbeetatbeuoptétstapbeecooualnna 5499.00 
Dbase H (Apple 48K) usvoveoviueatensPesgketquecsenhaesstivussiékbeebevt $299.00 


. We Are The Systems Specialist 
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Beepeeeeus 


Rasp te ererbesatcoes €68«409b90adutat9*t$SatuakE a 


Accounts Payable teweewuneean $299.00 
Inventory з9позьоовопоатапеореоя 5299.00 
PRHTOIF i eire erasa ert $299.00 
Peachcalc Electronic 


Spreadsheet . . 5289.00 


elecommunicaliong ...,..... $289.00 


Spelling Proof Reader ...... 
Mailing List Manager ......-. 
Paachtext ............. TM 
SENSIBLE SOFTWARE 
ВЕЛЕШЕ NM 
Dish Fecovery а... 
Disk Organizer tl .............. 519,95 
Multidisk Catalog ..........;... $17.95 
Super Disk Copy .............. $25.95 
Sensible Speller ............... $89.95 
Sensible Salar Supertext 

Format.... . $8995 


.. 5250.00 
. $289.00 


D B Utility Pack Il ...... $59.00 
Graphic Processing 
System Standard 

Graphic Processing 
System Professional 
SYSTEMS PLUS 
General Ledger ....... $249.00 
GU/AR/AP ............ $599.00 
GL/AP/AR/Inventory .. 5699.00 
VISI CORP 
Visifiles ...... Samra vent $189.00 
Desktop Plan .......... 5189.00 
УЙНЫ УР эшан isa 
VIEN eee 
МЕС d3 E rns 
Visischedulb 
Business Forecasting 

Model .. $75.00 
TT TIT «see. 5189.00 


‚+++ 949,00 


. $69.00 


Visilink 


Business Home Computers 
2630-H Walnut Avenue, Tustin. CA 92680 


(714) 730-7207 Telex 18-3511 Ans Bck ESMA 
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NAPLPS: A New Standard 
for Text and Graphics 


Part 1: Introduction, History, and Structure 


A close look at an important and controversial 
new communications standard. 


Personal computers have a great 
deal in common. Several of them use 
the same microprocessor. Most have 
the same language in read-only 
memory (BASIC). And all use more 
or less the same keyboard. But there 
is a tremendous variation in the ways 
various computers handle graphics. 

In order to mass-produce graphics 
software or to mass-distribute 
graphics information (as in videotex 
and teletext), a standard for graphics 
information is needed. 

The North American Presentation- 
Level-Protocol Syntax (NAPLPS, or 
"nap-lips" ) is a method for encoding 
visual information in a standard and 
compact manner, which can then be 
exchanged among people using a 
variety of different computer 
systems. Like the well-established 
American Standard Code for Infor- 
mation Interchange (ASCII), 
NAPLPS is a set of rules and conven- 
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tions describing how data bytes of in- 
formation should be formatted, as 
well as a set of guidelines describing 
what should be displayed when prop- 
erly formatted data bytes are received 
by a terminal. 

Unlike ASCII, however, the major 
emphasis in NAPLPS is on the com- 
munication of information in a two- 
dimensional graphics format. 
Graphics and textual information can 
be represented in a variety of modes, 
colors, and styles. Facilities are also 
provided that allow a terminal user to 
interact with the two-dimensional 
visual display in an extremely free- 
form manner. 

NAPLPS also includes a method 


for minimizing the amount of infor- 


mation that must be sent over com- 
munications lines. Techniques 
are provided that allow extensions to 
be added to NAPLPS at some future 
time without affecting existing 
features. 

The basic concept of NAPLPS can 
be illustrated by the cartoon in figure 
1 on page 204. It shows a robot artist 
being fed a stream of commands that 
are used to paint a picture. At the 
robot's disposal are pens of various 
colors, spray paints, character 
templates, and all the other items 
found in an art studio. 

With various commands, we can 
direct the robot's arm to any area of 
the canvas we desire. We can instruct 
the robot to use any of several stan- 
dard colors, or we can tell it to create 
a new color from the existing ones. 
When text is needed, the robot selects 
the proper-size template for the 
desired letters, grabs a can of spray 
paint, places the template on the can- 
vas, and paints a character. 

The goal of this system is that the 
beauty and complexity of a picture 
should be limited only by the imag- 
ination and skillfulness of the person 
(or program) creating the commands 
being fed to the robot. 
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Figure 1: A stylized representation of how the NAPLPS system works. The programmer or artist creates a list of graphics commands, 
e.g., “get red pen," "draw a circle." The robot (or NAPLPS decoder) then interprets these commands and uses various drawing in- 
struments such as pens, brushes, rulers, and compasses to draw on the canvas (display screen). If a text character is specified, the 
robot uses an appropriate template for that character. 


This article is the first in a series of 
articles on NAPLPS. In this part, we 
give an overall perspective of 
NAPLPS, describing its history and 
background, as well as its structure 
and major features. In subsequent 
parts, we will cover the basic text and 
graphics features of NAPLPS from a 
bit and byte perspective, describe 
some of its more advanced features, 
and explore the future of NAPLPS 
with an emphasis on personal com- 
puters, local and regional area net- 
works, and distributed processing. 


History and Background 

NAPLPS has its roots in videotex, 
a much-discussed system of large host 
computers and low-cost, user- 
friendly graphics terminals. Because 
of the large potential market for these 
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terminals, many groups around the 
world have been designing such 
systems for use in homes, offices, and 
public areas. As shown in figure 2 on 
page 206, a basic videotex system 
consists of a host computer with a 
database of information, a com- 
munication network, and a terminal. 
The terminal users request informa- 
tion from the database, and the 
desired information is sent back to 
the terminal, where it is interpreted 
and displayed. 

Unfortunately, all the experimental 
systems designed around the world 
used different coding schemes. As is 
the case with most languages, the 
various coding schemes had different 
strengths and weaknesses, Some were 
more efficient than others; some were 
more easily decoded by terminals; 


some preserved the "conceptual" con- 
tent of the information; and some 
were tailored to particular hardware 
configurations. 

At the time NAPLPS was devel- 
oped, videotex coding schemes could 
be divided into two major groups. In 
one group were schemes that were 
similar to the approach used in the 
British Prestel system, which was the 
first videotex effort in the world. The 
other group of schemes is best rep- 
resented by the Telidon system 
developed in Canada as an alterna- 
tive to the Prestel system. As is the 
case with many developments in the 
computer field, being first does not 
imply being the best. 

Table 1 on page 210 compares 
Prestel-like systems and Telidon-like 
systems. Without going into all the 
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Figure 2: A diagram of a typical videotex system. Videotex is defined here as two-way communication o f textual and graphical infor- 
mation between a low-cost, user-friendly terminal and a large, central host computer. Communication can be by telephone lines, 
television cables, or a hybrid system using a broadcast television channel for information sent from the host computer and using 
telephone lines for information sent from the terminal. 


technical, emotional, and political 
history, suffice it to say that NAPLPS 
was designed using Telidon-like sys- 
tems as a base. 

In May 1981, AT&T created a bit 
of commotion by releasing documen- 
tation for a new Telidon-like scheme 
called PLP (Presentation-Level Proto- 
col) at the Videotex '81 conference in 
Toronto. Since that time, continuous 
efforts have been underway in 
various standards groups to adopt 
PLP. 

NAPLPS is a standard version of 
PLP that resulted from a joint effort 


by the American National Standards 
Institute (ANSI) and the Canadian 
Standards Association (CSA). Copies 
of the draft proposed NAPLPS stan- 
dard (document #BSRX3.110-198X) 
can be obtained from CBEMA (Com- 
puter and Business Equipment Manu- 
facturers Association, X3 Secretariat, 
Suite 500, 311 First St, NW, 
Washington, DC 20001). 

This series of articles will provide 
an overview of the features of 
NAPLPS. The specific details and ex- 
amples presented in these articles are 
not meant to form a complete 


NAPLPS specification. Anyone inter- 
ested in doing development work us- 
ing NAPLPS should obtain a copy of 
the ANSI document. 


Layered Protocols 
Modern communication systems 
are designed in a layered or modular 
manner to help prevent extensive sys- 
tem redesign when parts of a system 
are changed. Layering achieves many 
of the advantages found in good 
structured system design. By isolating 
functions in various layers, we can 
proceed to standardize and imple- 
Text continued on page 210 
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This is a powerful macro assembler. screen oriented editor and machine language 
monitor. It features local labels, conditional assembly, printer formatting and cross 
reference listings. Assemble multiple files. Program comes on Radio Shack 
compatible disk with extensive documentation. Price: $99.95 


MICROTEXT COMMUNICATIONS 
Make your computer an intelligent printing terminal with off-line storage! Use 
Microtext for timesharing interactions, printing what is received as it is received 
and saving text to cassette. and more! Price: $59.95 


Price: $109.95 


Price: $89.95 


PIBOC PARALLEL PRINTER INTERFACE 


Use a parallel printer with your Color Computer! Serial-Parallel converter plugs into 
the serial port and allows use of Centronics-compatible printers. You supply the 


printer cable. Price; $69.95 
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SDS-BOC SOFTWARE DEVELOPMENT SYSTEM 
SDS-80C is a Rompack containing a complete editor. assembler and monitor. l 
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The new TEAC half height disk drive gives you everything you expect from a top 
quality disk drive, and one more thing, space. Now you can have up to 5. 2 megabytes of 
floppy storage for the IBM PC without adding an expansion cabinet. Choose four 40 track 
double sided drives and get 1.2 Mb. Or four 805 for 5. 2 Mb. Mix two 405 and two 80% for 
2.2 Mb. The TEAC drives operate under PC DOS 1.1 (80 track drives come with JFORMAT, 
providing electronic disk, print spooling and ten sector formats). Now you can have both 
increased storage and space. The TEAC double sided 40 track and 80 track drives are 
priced at just $299 and $565 respectively. 


Save on our 
line of other IBM 
compatible 


products. 


DRIVES 


• Single and Double sided 40 track 
drives. Fully supported by PC DOS 
version 1.1. Drives are easily installed in 
minutes. Tandon single sided (160K) — 
$225, Double sided (320K) — $299. 

* Double sided 80 track (650K) Tandon 
drive. Available with JFORMAT for PC DOS 
1.1 — $435. 

e 5 megabyte Winchester internal or 
external disk drive — $1695. 


BOARDS 


* RAM Card — uses 64K dynamic RAM 
chips, with parity. 64K card — $149, 
additional 64K increments (expandable 
up to 256K) available for $79. 

e Combo Card. Adds parallel printer, RS 
252 async comm and clock calendar 


functions. Uses only one slot — $199. RS 
252 Cable — $24.95. Parallel Printer 
Cable — $29.95. 

* Clock Calendar Card. Features 
seconds, minutes, hours, day of week, 
date, month and year. Battery backup 
maintains time and date even when 
system is turned off — $99. 

* Prom Blaster. Programs most 4K to 
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• 48K Additional Ram. 27 chips plug 
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HARDWARE 


e 64K Byte Hardware Print Spoolers. 
Internal spooler comes with parallel 
printer adapter. External version 
connects easily between computer and 
printer. Both buffer 52 pages of print 
output and are user programmable — 
$319. 


SOFTWARE 


* Home Finance. Easy to use checkbook | 
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& budget manager — $34.95. 

e Apparat Game Diskette. Includes 
blackjack, othello, matches and 
spiralgraph — $24.95. 


MONITORS 


• Your choice of high quality and reliable 
Amdek 12" green or amber screens. 
Choose the V300 G/A for the color 
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V310 G for the monochrome card at just 
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e Princeton graphics HX-12 RGB color 
monitor $695. Other Amdek and NEC 
monitors also available at big savings. 
Call for prices. 


PRINTERS 


e А variety of the newest Epson, C. Itoh, 
Okidata and NEC printers available. Call 
for prices. 

To order any of the above products, 
write Apparat, Inc., 4401 S. Tamarac 
Parkway, Denver, Colorado 80257, 
303/741-1778. Or to speed up your order, 
call us toll (ree at 


800/525-7674. 
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systems. Eliminote your 
systems dependence 
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S-100 Boards from S. C. Digital 


FLOPPY DISK CONTROLLER 
features: Model FDC1 


€ Single or Double density, sides, in any combination of up 
to four 8" or 5.25” drives. ® Digital phase locked loop. 
@ OMA data transfer with cross 64K boundaries, 24B 
address, OMA arbitation. € Monitor/boot EPROM accomo- 
dating two different processors. € CPM Bios programs. 
€ Serial port to 19.2K baud. 


280B CPU BOARD 


features: Model 280 CPU 

е 2, 4 or 6 mhz clock. @ 22 bit Address һу Memary 
Mapping in 16K blocks. € 2 or 4Kbyte EPROM (not 
supplied) with Phantom generation. € Jump on Reset. e 
Provision ta run two different CPU's оп the same bus, such 
as forth coming 8086. 


NEW 256K DYNAMIC RAM 


features: Model 256KZ 

e 8/16B Data, 24B Address. € Parity bit per Byte e 
Transparent refresh & Unlimited OMA € 180nsec. Access 
time € Will run 8086, 8088, 68000 to 8mhz, Z80, Z8000 
to Gmhz without wait states. 


NEWN бак STATIC RAM 


features: Model 64KS 

e 8/16B Data 24B Address ® Disable in 2K increments ® 
180пѕес Access Time (with 64KB} from address on, runs 
8086, 68000 to 10mhz, 780, 28000 to 8mhz without wait 
states @ Battery back up capable. 


32K STATIC RAM ‘Uniselect: 4’ 


features: Model 32KUSM 

e 8/16 hit data, 16/24 bit address. € Bank Selectb y SW 
selectable port, bit in 32K block. @ Battery backup (battery 
not supplied) with power-fail detect/automatic Ram disable. 
€ Complete EPROM (2716) capability with wait states (up 
to 3), phantom responding or generating. 


All boards conform to JEEE696/S100 specifications, fully 
socketed, screened legends, masks, Gold contacts. Guaranteed 
One Full Year. 


New Price Effective February 1, 1983 
Mods! Prites with 
FDC) 5425 Monitor EPROM 
280 CPU $349 Memory Mapping, 6mhz clock 
256KZ 1 $795 25BKB. Parity 
64KS $425 64KB, CMOS 
32KUSM $325 32KB, CMOS 
32KUSM-N 5189 no ram, no power fail 
3SPC $259 3 serial, 1 parallel, cassette 
Z80 monitor $55 2K in EPROM, source code 
All Boards come assembled and tested. 
Call for current and package deal prices. 


Delivery is within 3 ta 5 working days. MC, Visa or COO 
orders accepted. (Add S6 for COD orders) Illinois residents 
add 5⁄4% sales tax. 


O.E.M. & DEALER PRICING AVAILABLE 


S. C. DIGITAL 
P.O. Box 906 
1240 N. Highland Ave., Suite #4 
Aurora, Illinois 60507 
Phone: (312) 897-7749 
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Prestel-like 


Characteristic Systems 

Video-display Very much 
hardware 
dependence 

Image Poor 
complexity 

Easily decoded Yes 

| by terminals 

Requires No 
microprocessor 
terminal 

Works with No 
printers, 
plotters, etc. 

Memory No 
intensive 

Preserves No 
"conceptual" 
content 
information 

Can be extended NO 
for years 

Sensitive to Less 
errors in the 
communication 
channel 

Cost Low 


Very little 


Excellent è 


Telidon-like 
Systems 


Comment 


This is the main advantage of 
NAPLPS. lt is not based on 
special circuits or 
architectures. 

There is no comparison. it 
would be like trying to 
compare 8-mm home 
movies to 35-mm theater 
films. 

No Prestel wins this one. 
Unfortunately, most things 
in life that are easy are 
not worth much. 

Yes Many thought this was an 
advantage and an objec- 
tive worth achieving. May- 
be they don't know how to 
program microprocessors. 

Yes While some were asking 
"Why?," others were say- 
ing "Why not?” 

Yes Prestel wins again. Now that 
16K bits are cheaper than 
4K, this hardly seems a 
victory. 

Yes Most are still trying to figure 

out what this means and 

why it is useful. 


Yes This certainly can be dis- 
puted. Time will be the 
judge. 

More A valid point but hardly an 


issue for a level-6 
protocol. 

222? The true bottom line in some 
people’s books. But how 
much did a personal com- 
puter cost 10 years ago? 


Table 1: A comparison of two types of graphics encoding systems for use in videotex 
applications: Prestel-like systems and Telidon-like systems. NAPLPS is one of the 


latter. 


ment a system for one layer without 
regard to details of other layers. 
Because layering is an abstract and 
sometimes confusing topic, we will 
use a simple example of communica- 
tion between two people to illustrate 
the concept. 

As shown in figure 3 on page 212, 
when two people converse, their 
basic goal is to communicate ideas to 
each other with as much understand- 
ing as possible. We shall regard these 
ideas themselves as the first level or 
layer of communication. This level, 
which may be considered the highest 


or most abstract, will be called the 
conceptual level. 

In order for people to communicate 
these ideas, they must choose a 
language—say, English—as a set of 
rules for presenting the ideas. And 
with English come all the rules con- 
cerning grammar, sentence structure, 
and so on. We shall include English as 
part of a second level of communica- 
tion that we shall call the logical 
level. The ideas from the upper level 
would have to be expressed in this 
logical level before a transfer could 
take place between the two people. 


Okidata MICROLINE 92 


$929.88 UPS DELIVERED 


€ 160 characters per second, bi-directional, logic-seeking printhead action 
with 80 & 40 cps hi-res correspondance print modes 

€ 9 x 9 matrixproduces correspondance, 10, & 17 cpi with true descenders; 
double width & download option for character sets standard 

e Subscripts, superscripts, underlining, backspace, & forms control 

ө Friction & pin feed paper handling takes up to 3-part forms (B.5") 

€ Centronics parallei or RS-232C interfacing (specify) 


Microline 93 (136 columns)..................5929.88 


PRINTERS PRINTERS 


The Franklin ACE 1000 


An Apple-compatible Personal Computer 


COMPUTER CORPORATION NES 


The Franklin ACE 1000 includes 64K RAM, upper/lower case character set (40 
columns), hi-res graphics, numeric keypad. B peripheral slots. joystick/paddte con- 
nectors, and a built-in cooling fan. The Franklin ACE 1000 has full hardware/ 
software compatability with all existing Apple 1!® products. 

Our special package price includes The Franklin ACE 1000, one ACE 10 disk 
drivewith adrive controller card, the Pf-4 9" Amber Monitor, andACE WRITER. a 
$100 word processing program. 


All for only S 1 52 9. 64 UPS delivered. 


MONITORS APPLE HARDWARE 


Anadex 
Ападех DP-9501A ..., 
Anadex DP-9620A ...,. 


C. Itoh 

C. Itoh E Erowriter . „кенете, 4 120928 
w/R -2 ELISTE 609 ва 
C. Itoh Prowriter 2 „.......... $734.88 
w/RS-232C. . . $799.88 
C.itoh F-10 Starwriter 40 cps 

Parallel or RS-232C...,.... алеге 
C.Itoh F-10 pte 55C 

Parallel or RS-232C . 


IT 


Daisywriter 

Daisywrlter 2000 .$1089.88 

Daisywriter Tractor .,;.,...,. $149.88 

Daisywriter Cable .....,,...,.. 449.88 
?9*$9e0e»59b $1 rA A 


Diablo 630 KSR $1094 
TEC 
=: 
Cw é - ^ 


DMP-85 Printer. aiwvive@eooe * $489.88 
Star Micronics 


oe 
тош 
—— g 


Gemini 10.,.., soos sss... $419.88 


IDS 

IDS Prism BO......... Moy ' 1104.88 
above w/gtaphics ........ es 

above w/sheetfeed......... 

above w/4-color 

IDS Prism 132... ,..„„..... 


IDS Prism (cont) 
132 w/sheetfeed 

above w/4-color. . 

IDS Microprism 


Okidata 
Microline 82A , 

-n-Play (PC), , 

ractor.. 
82A Roll Paper Holder . ....... 
Microline 83A 
82A/83A Okigraph ROM 
Microline 84 w/graphics & tractor 
Parallel, 200 cps ........... $1039.88 
RS-232C, 200 cps $1149.88 


Cc. аоадодрь pavstana $1929.68 
1 


(tei weve ereue tt 


«з звазо овое із о 


3500 Tractor ..-.sssa 


NEC PC-8023A.. ...,.... . $300.68 


Qume 
Qume Sprint 9/45.., 


Smith-Corona 
Smith Corona TP-1 $599.88 
Specify either 10 or 12 cpi, 

& paraflel or RS-232C interface 


CALL FOR PRICES on Cannon, Cen- 
tronics, Datasouth, Epson. Mannes- 
mann Tally, Panasonic, Ricoh, Silver 
Reed, & others 


$2109.88 


USI Pi-3 12" amber). epo, $189.68 
USI Pi-4 (9“ amber) .......... $159.88 


Amdek 

Amdek 310G (12° green) . .. $199.88 
Amdek 310A (12" amber) .... $199.68 
AmdekColorll (Hi: resRGB).. ‚3789.88 
Amdek Color III (RGB) , $479.88 


Electrohome 

Electrohome 1 (RGB) 

Бош ото 2 m ites ВОВ)... $519.88 
PC Cable . ^»"—ae5n22594$464* $4 9.88 


NEC 
JB 1203 (RGB) .9759. sa 
JB 1210 (Comp) ve <... $384.8 


MODEMS 


DC Hayes 

Hayes 360 Baud.. 

Hayes 1200 Baud. 

Hayes Micromodem ll ..,.... 

above. w/software ........... $319. .88 


Novation 

Novation 103 SmartCat... 
Novation 103/212 SmartCat .. 
Novation Apple Cat 300 . 
Novation 300-1200 Kit 
Novation Apple "d 1200.... 
Novation Cat.. 9 ess 
Novation D-Cat. ra ТЫ 
Novation J-Cat ,....,........ 8139. ,88 


Multi-Line Junction B32x.,,,.,. $39.88 


$224.88 
509.88 


Information & Orders 
(603)-881-9855 


Orders Only: (800)-343-0726 


PKASO Smart Interfaces 
For ied ا ا‎ centronics parallel 
output. d C.Itoh, C entronics, 
Epson, IO EC or Ókidata printers. 
PKASO рео & cable $139.88 

$189.88 


Parallel Card w/cable .. ...... $09.88 


Corona Data Systarmk 
5mB Hard Disk $2049.88 
$2459.68 


MicroSoft 

Premium Package—A 16K RAMCard, 
280 SoftCard, Videx vidner em 

w/soft video switch, & a a 

Users Guide 

280 SoftCard.. m 

16K RAMcard ...... бш.» "$189.88 


Mountain Computer 

5mB Hard Disk $2384.68 
10mB Hard Disk .,...... ,., $2829.88 
Card Reader ....,.......... $1359.88 
CPS MultiFunction ,.........9189.88 
A/D—D/A Convertor......... $304.88 
RAMplus + 16K ,..,,.......,. $1359.88 
RAMplus T 32K "*»94554299€0799 $179.88 
REM Pain. o rore eoe) 
ROMwriter Card. ............9 
SuperTalker..,..... ...s.... 8174.88 


Orange Micro 
Grappler + тоз» о» ‚„.++4..„$140@.8688 


Practical Peripherals 
16K Microbuffer II $219.88 
32K Microbuffer li $249.88 


Rana beers 
Elite 1 Disk Drive 
Elite 2 Disk Drive.. 
Elite 3 Disk Drive 
Disk Controller ....... dns 


Saturn Systems 
K RA $1909.88 
.... $344.88 
..$484.88 


SSM 
‘AIO Multi-Function Card.. 
Videx 


VideoTerm 
VideTerm Combo... 
Enhancer Ii 


... $199.88 


$239.88 
.$289.88 
$114.88 


Vista 
A-800 Disk Controller 
for 8" dis 


above w/graphics ..,....... $1339.88 Vision 80 Card. `. $289.88 


No Hidden Charges 


FREE UPS shipping on all orders—No extra charge to use credit 
cards—All equipment shipped factory fresh with manufacturer's war- 
ranty—COD orders accepted ($10 fee added)—No purchase orders 
accepted—No foreign or APO orders accepted—Minimum $50 per 
order—This ad prepared in December: prices are subject to change. 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 
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LAYERED PROTOCOLS 


HUMAN COMMUNICATION 


к] 
f = 
S 
CONCEPTUAL IDEAS IDEAS 
LEVEL ) à 
LOGICAL ENGLISH FRENCH ENGLISH FRENCH 
LEVEL 
PHYSICAL SPOKEN WRITTEN SUNG READ HEARD 
LEVEL 69 / 


MOUTH EARS 


Se disce LOA 


Figure 3: A diagram showing how communication can be divided into a series of layered 
protocols, Here, the example of communication is a simple conversation in English be- 
tween two people. The conceptual level comprises the actual ideas to be communicated. 
The logical level comprises the language in which the ideas are to be expressed. The 
physical level comprises the physical phenomena that are used to convey the English 
words. In the case of speech, this involves movements of the mouth, air, and the 
listener's eardrums. 


LAYERED PROTOCOLS 


HUMAN COMMUNICATION 
= 
а ^ 
) cH 
CONCEPTUAL IDEAS IDEAS 
LEVEL / 
LOGICAL ENGLISH FRENCH ENGLISH FRENCH 
LEVEL N 
PHYSICAL SPOKEN WRITTEN SUNG READ HEARD 
LEVEL 
MOUTH EARS 
AIR MOVEMENTS AIR MOVEMENTS 
TELEPHONE 


Figure 4: If the conversation in figure 3 were conducted over a telephone, we could in- 
terpret this as a change of the physical layer. The advantage of layered protocols is that 
one layer can be changed without affecting the other layers. Although the physical level 
here has been changed, the logical level—English—is unaffected. 
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Once English is chosen, a mecha- 
nism is needed to physically transfer 
the logical representations of the con- 
ceptual ideas from one person to 
another. This will be done on the 
physical level. In human communica- 
tion, several choices exist. The most 
obvious is speech. When we speak, a 
set of physical tools is used. The 
English constructs from the logical 
level are converted to movements of 
the diaphragm, tongue, and mouth, 
which result in the movement of air. 
The vibrating air is detected by the 
other person's ears (if she is listening) 
and is transferred into bone and mus- 
cle movements. The second person 
must decode these movements, re- 
create the English, and conceptualize 
the idea. 

This example can also be used to il- 
lustrate why layering is useful in pre- 
venting complete system redesign 
when changes are made. It can even 
be used to show how standard layers 
can be mixed and matched as the 
needs of a system change. 

Suppose that the two people are 
separated by a large distance and that 
a telephone must be used so that they 
can talk to one another. The lowest 
level (the physical level) is the only 
area affected. As shown in figure 4, 
the telephone and the telephone net- 
work are used to transport the sounds 
from one location to another. The 
logical English constructs can remain 
the same and the ideas can be com- 
municated. 

If French or German is substituted 
at the logic level, no changes need 
to be made to the physical level. The 
conceptual level may or may not be 
affected, depending on how adept the 
languages are in representing certain 
ideas. For example, when learning a 
second language, one usually runs 
into the case where an instructor 
says, "That idea really cant be 
translated into this language." 

As mentioned before, layering is 
done to prevent expensive system 
redesign when parts of a complex 
communication system are changed. 
Imagine how inconvenient it would 
have been if everyone had had to 
learn a new language when the 
telephone was invented. Or imagine 
how expensive it would be if a dif- 


OKIDATA 


GREAT NEWS FOR EVERYONE WITH A 


PERSONAL COMPUTER! A NEW BREED 
OF PRINTER, PURRRFECTLY PRICED. 


160 CPS Advanced, 
Multifunction Printing 
For Under $700. 


When advertising, TV and film peo- 
ple need a puma to pose or a lion on 
location, they call the Dawn Animal 
Agency. Daily. Dawn sends their ex- 
otic animals from coast to coast. And 
they generate a jungle of data in the 
process. Like so many growing busi- 
nesses, they need to mate a personal 
computer to a printer that will keep 
pace with business demands. But 
won't take a huge bite from the 
budget. 


Okidata’s new multifuction Micro- 
line (ML) 92 printer is just the animal. It 
prints high resolution, correspon- 
dence quality text that’s a match for 
any daisywheel's at 40 cps, Graphics 
and emphasized and enhanced print- 
ing at 80 cps. And bidirectional, data 
processing with short line seeking 
logic at 160 cps. Add an alternate. 
downline loadable character set, and 
you've got one heck of a printer. And 
there’s an ML 93, too, that adds wide- 
column printing to the picture. 

Both of our new high performers 
have no duty cycle limitations and 
feature the Okidata, 9-pin print head 


that's guaranteed for one full year. But 
the really great news about each is 
price: $699 suggested retail for the 
ML 92: $1249 for its big brother. 
Absolutely purrrfect. 

For more great news about the ML 
92, 93 and all the Okidata printers, 
see your computer dealer or call 
1I-800-OKIDATA. In NJ, 609-235- 
2600. Okidata, Mt. Laurel, NJ 08054. 


OKIDATA 


A subsidiary of Oki Electric Industry Company Ltd. 


All Okidata printers are compatible with Apple, IBM, Radio Shack, Osborne and just about every other personal computer. 
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ferent telephone system were needed 
to speak different foreign languages. 

Data-communication systems have 
likewise been divided into various 
layers. A seven-level model promoted 
by the International Organization for 
Standardization (ISO) is typically 
used. À complete description of the 
model is beyond the scope of this arti- 
cle. In general terms, however, this 
seven-layer model, like our simple ex- 
ample, runs from the more abstract 
layers at the top (level 7) to the 
physical layers at the bottom (level 
1). Most of the work in standardizing 
data-communication protocols has 
heretofore been done at the lower, 
physical levels. 

NAPLPS is a standard for the sixth 
level, commonly called the presenta- 
tion level, of the seven-level model. 
In our example of human communi- 
cation, NAPLPS is similar to the 
logical (English, French, and German) 
level. NAPLPS has been designed to 
allow a large variety of information 
to be encoded in a manner that pre- 
serves the conceptual content of the 


appic 


information. NAPLPS codes can be 
physically transported between com- 
puter systems via modems and data 
links, floppy disks, magnetic tapes, 
and other common mechanisms. 


Code-Extension Techniques 

The coding of NAPLPS begins with 
bits and bytes. The 8-bit byte can be 
used to represent 256 unique patterns 
or code points. At first glance, the 
256 codes might seem to be a large 


In NAPLPS, 96-code 
sets can be swapped in 
and out of a large 
256-code table. 


enough set, especially if only letters, 
digits, and control information must 
be encoded. But in order to encode 
graphics coordinates, colors, graphics 
drawing commands, and advanced 
control information, more than 256 
codes are needed. The obvious solu- 
tion is to group bytes together se- 


Dist. Бу Bell є, Howell 


800 368-3417 


[PRINTERS 


NEC 3510 


[APPLE PARTS 


Disk 11 & Controller . . 
Quentin Drives 
Premium Pack 

BMC Monitor 

Amdek RGB Color II . 
Hays apne Modem . 


450 


Diablo 630 
Okidata 82A 


149 Okidata 83A 


. 289 
19 


Strobe Plotter 


SYSTEMS 


Kay Pro II 
Micro Decision .... 
Ace 1000 


Hayes 1200 Baud .. 
Ventel MD2124 .... 


Master Type 
| Wizardry 


Government Sales 
Call 703-750-2632 
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Ventel MD212-E ... 
38 | Cat 1200 212A .... 


7023 Little River Tnpk. 
Annandale, VA 22003 
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quentially to form an extremely large 
set of commands. This is similar to 
what occurs in English where the 26 
letters of the alphabet are grouped to 
form words. 

Grouping of bytes is commonly 
called code extension. Many code- 
extension techniques use the ASCII 
Escape character (ESC, hexadecimal 
1B, decimal 27) as an indicator that 
the next character has a special mean- 
ing. Many times, the next character 
indicates that more characters follow. 
(An example of this type of code ex- 
tension is the typical multicharacter 
Escape sequence for the cursor-posi- 
tioning sequence supported by many 
terminals.) 

This approach to code extension is 
fine for a small number of extensions, 
but tends to become a hodgepodge of 
inconsistent code sequences when a 
large number of extensions are de- 
fined. 

NAPLPS has been designed with an 
extremely general code-extension 
structure that is independent of the 
specific "meanings" of the codes, and 
is based on an ISO recommendation 
(ISO 2022.2). 

Keep in mind that up to this point 
we have been talking about codes as 
8-bit binary numbers in the decimal 
range 0 to 255. No meaning has been 
placed on the codes. Because of the 
widespread use of ASCII, many peo- 
ple assume that a capital "C" must 
always be coded as a decimal 67, as it 
is in ASCII. The assumption is also 
made that the value 67 cannot be used 
to code anything but capital Cs. In 
order to fully understand NAPLPS, 
you must first realize that the rela- 
tionship that exists between the 
capital C and 67 is by convention and 
not due to some physical limitation of 
computers or an act of God. Further- 
more, you must realize that the 
decimal value 67 (or any code) can be 
given other meanings in other con- 
texts as long as an indication is given 
as to which context is currently in 
effect. 

The basic strategy underlying code 
extension in. NAPLPS is to take a 
large table of codes (128 or 256) and 
divide it into smaller sets of codes 
that can be "swapped" in and out of 
the large table. The small code sets 


WHICH OF THESE DISPLAYS WERE GENERATED 
BY A PERSONAL COMPUTER? 


Every single oneof them. And 
not just generated, either. The instru- 
ment settings were configured, 
signals acquired, and analysis per- 
formed via a personal computer, 
also. An Apple IIS to be specific. 
Equipped with Disk 11® 48K mem- 
ory, DOS 3.3 and a remarkable, 
make that revolutionary, engineering 
breakthrough known as the Model 
85 aScope™ Remarkable because 
aScope transforms any computer 
in the Apple || series into a dual chan- 
nel, DC to 50 MHz repetitive signal 
bandwidth (25 KHz real time sam- 
pling rate), fully programmable, 
digital memory oscilloscope. Revolu- 
tionary because it does all this for 
less than $1,000. 

The way we achieved this cost re- 
duction was by not following the path 
of conventional instrument archi- 
tecture, combining a stand-alone 
programmable oscilloscope with a 
general purpose computer controller. 
Instead, we integrated. Making 
aScope a peripheral. Supplying only 
what was needed to make the per- 
sonal computer a high performance 
instrument. 

Result? An oscilloscope system 
that allows you to configure a setup, 
define the analysis you desire and 
produce an end result display in the 
most useful format. Many frequently 


| controlled digital voltmeter 


| printer. 


performed routines are already part 
of aScope's software. But more im- 
portantly, the system's architecture is 
designed to accommodate consider- | tion disk. 
able user modification via co- The Model 85 aScope. We admit, 
resident BASIC or assembly language | the performance it delivers for the 
programs. (One example: the user- price is so remarkable, it may initially 
defined program to plot the ampli- strike you as unbelievable. But then, 
tude response of an active filter when you think about all the break- 
shown in display 1 above.) through products this industry has 
aScope will average waveforms. seen over the last decade, sounding 
Store waveforms on disk in binary or unbelievable at first is almost а 
text files. Store instrument settings tradition. 
for automated setup. Or load and 
display a reference waveform from 
disk (display 3 above). 
aScope also delivers waveform 
voltage readings utilizing a cursor- - 


puter dealer in your area, as well as 
an opportunity to invest $10 in our 
comprehensive aScope demonstra- 


(display 2). And generates 
hard copy via an Epson 
MX-80"" or Silentype® 


Space permitting, 
we'd go on about aScope's 
menu driven single keystroke com- 
mands (display 4), its sub-menus with 
complete prompting and so forth. But 
frankly, we suspect you're probably 
as intrigued as you could be on the 
basis of one ad. 

So here's how to find out more. 

Call 800-547-4445. This will pro- 
vide you with the name of the aScope 
representative or authorized com- 


NORTHWEST 
INSTRUMENT 
SYSTEMS, INC. 


P О. Box 1309, 
Beaverton, Oregon 97075 
800-547-4445 
(503) 297-1434 


Apple П® Disk 118 and Silentype? are registered trademarks of Apple Computers, Inc. Epson MX-80'"is a trademark of Epson America, Inc. 
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256-CODE TABLE 


(a) 


GR 


96 
CODES 


co Cl 
(32 CODES) (32 CODES) 
(b) (c) 


Figure 5: With an 8-bit code, 256 combinations are possible. These can be represented 
on a 16 by 16 table (a). For convenience, this large table can be divided into two 
128-code tables (b). Each of these 128-code tables can then be further subdivided into a 


32-code table and a 96-code table (c). 


can include codes with similar charac- 
teristics. The sets can have standard 
names, and a standard mechanism 
can be established to control. the 
swapping. New sets can be added as 
long as a unique name is chosen. 
Because a standard mechanism would 
already be in place to handle the 
swapping, the new code set could be 
added without affecting other sets. 
Up to now, we have been talking 


mainly about an 8-bit code. Actually, 
two code-extension techniques are 
supported in NAPLPS: 7-bit and 
8-bit. The 7-bit extension technique is 


used in systems where only 7 data bits. 


can be passed through the lower, 
physical levels of communication 
(levels 1 through 5). The eighth bit is 
often reserved for parity so that er- 
rors can be detected. In a seven-level 
system, error control is usually per- 


formed at level 2. Because NAPLPS is 
a level-6 protocol, the error-control 
bits have already been handled prior 
to the data's reaching level 6. 

The 8-bit code-extension technique 
is used when all 8 data bits are avail- 
able for NAPLPS information. This is 
the method that is used in systems 
where the low-level protocols can 
support 8 bits. It will also be used 
when files containing NAPLPS are 
exchanged between users via disks 
and tapes. Because of the eventual 
widespread use of the 8-bit code- 
extension technique, it is the one that 
will be described in this article. 

With 8 data bits, the 256 codes or 
patterns can be grouped in the form 
of a table with 16 rows and 16 col- 
umns (16 X 16 — 256), as shown in 
figure 5a. 

The 16 by 16 table can be divided 
into two sets of 128 codes, as shown 
in figure 5b. These two sets can each 
be partitioned into sets of 32 and 96 
codes (32 + 96 = 128), as shown in 
figure 5c. The 32 codes will occupy 
two columns of the original 16 by 16 
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INTERSTELLAR: 


Introductory 
Price $1095. 


plus tax and shipping 


no moving parts. 


to 1 megabyte. 


һ „ — m 
backup. 
SEND FOR 
FREE 
BROCHURE and access. 


Identify your model. 9 Drivers, diagnostics, and utilities software 


provided. 


PION, inc. 


*Trade Mark Apple 
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y disk emulator for your 
APPLE*, TRS80**, $100, 
or SS50 computer 


© AFAST mass storage device. Speeds up 
any program requiring disk access. 
@ No head seek time, no motor startup time, 


@ Standard 256K bytes of storage expandable 


@ Independent regulated power supply. 
© Automatic power failure detect and battery 


© Hardwareerror detection and write protect. 
© Only 4 bytes-ports of address I/O space used 
© Hardware optimized for block transfers 


Tel. [(617]648-1717 
74 Appleton St., Arlington, MA 02174 


**Trade Mark Tandy Corp. 


A solid state 


a message 


to our subscribers 


From time to time we make the BYTE subscriber list 
available to other companies who wish to send our 
subscribers promotional material about their products. We 
take great care to screen these companies, choosing only 
those who are reputable, and whose products, services or 
information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of 


our mailing list, and look forward to finding information of 
interest to them in the mail. Used are our subscribers 
names and addresses only [no other information we may 
have is ever given). 


While we believe the distribution of this information is of 
benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want to receive such 

promotional literature. Should you wish to restrict the use 


of your name, simply send your request to the following 


| address. 


| BYTE Publications Inc 
Attn: Circulation Department 


70 Main St 


03458 
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ance control 
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You don't have to be Uncle Sam to get a great scope for a 
great price! The Air Force will pay $1,359.00 each for their 
general purpose, 100 MHz oscilloscopes, at the contractual 
rate of 275 units per month over 18 months with options for 
3,000 more. This B&K Precision 1500 is not just ‘another 
general purpose scope, but a dual-time base, quad-channel, 
eight-trace, ultra-high performance 100 MHz scope at only 
$1495.00 each — period! 


What truly separates the 1500 from the rest of the pack is it's 
unique ability to display four digital signals and not related in 
frequency simultaneously. If desired, a delayed portion of 
each waveform can be displayed providing eight traces. 


Another key feature of the 1500 is dual time base operation. 
This feature allows for independent operation of the A Sweep 
and B Sweep circuits. In this mode of operation, the A Sweep 
isoperated by A Trigger Section and the B Sweep is operated 
by the B Trigger Section. Dua! time base operation allows the 
1500 to act like two 100MHz oscilloscopes and to display 
signals unrelated in time with their own independent trigger 
sections. 


The 1500 offers all the capabilities you might demand from a 
lab grade oscilloscope. Capabilities such as the increasingly 
popular feature of trigger view is not only provided on the A 
Channel! but the B Channel as well. Other features include 
Selectable 1 MQ or 505) inputs which prevent high 
frequency impedance mismatches that can cause serious 
measurement errors. When working with low frequencies, the 
20 MHz bandwidth filter eliminates high frequency noise. 


Function switching on the 1500 is performed by touch 
sensitive lighted pushbuttons with electronic switching logic 
with non volatile RAM. This unique design increases user 
convenience and reliability by eliminating a significant 
amount of mechanical switching and cabling. 
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The 1500 employs a high efficency switching power supply 
to deliver cool regulated power for long trouble-free perform- 
ance, at the lowest weight — only 16.5 Ibs. for the entire 
scope. 


Other refinements include a 6” diag. 8 x 10 cm illuminated 
graticule high-brightness domed mesh 16 KV rectangular 
CRT, beam finder button, LED UNCAL indicators, single 
sweep operation, variable holdoff as well as alternate or chop 
operation with two selectable chop frequencies. Probe 
calibrator for both current and voltage probes. CH1 and CH? 
gating pulses are provided for interfacing with external 
equipment. Also providedis а CH1 504) output for driving an 
external counter preventing the need for an external "T" 
adapter and the associated impedance mismatch problems it 
causes. The output may also be cascaded into CH2 providing 
500 uV sensitivity at 100MHz. 


B&K Precision backs the 1500 with a oneyear warranty and 
has nation wide service available. 
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YES! I WANT TO TAKE ADVANTAGE OF THIS SUPER OSC LOSCOPE VALUE! 


Enclosed is my ÛJ Personal check or Money order 
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P" BNBKP1500 100MHz Oscilloscope $1495.00 .. . 


BNPLC100 Snap-on front panel cover $26.00 
ВНРІС150 Vinyl case for probes $32.00 
Shipping & Handling: $15.00 (for each scope) 
Calit. residents add 67296 Sales Tax 
TOTAL: 
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application 
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{юй inputs, trigger view 
of bath channels or exiet- 
nal triggering 


The cost? Remarkably reasonable, especially when you 
compare it to the other leading GOMHz or 100MHz Dual 
Trace oscilloscopes. This price breakthrough is made pos- 
Sibleby PRIORITY ONE ELECTRONICS unequalled 
buying power. As the largest distributor of high performance 
oscilloscopes, we were able to place the largest order for 
Scopes in B&K's history. We were able to obtain special 
pricing that allows us to pass on to you a 


$155.00 savings, while the supply lasts. 
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We Have An Ace Up Our 


Sleeve For You! 
Call For Sale Price Now! 
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PC 8800 & PC 6000 
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SPECIAL NOTICE! 


Our buyers wereatthe Comdex Show 
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Call us for new product announcements! 
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American Express, or bank wire transfers. Visa. MC, and 
American Express service charge of 2%. Mail orders may 
send chargecard number (inciude expirationdate), cashiers 
check, money order, or personal check (allow 10 business 
daysforpersonalorcompanycheckstoclear). Please add 
396 ($5.00 minimum) for UPS shipping, handling, and 
insurance. COD's minimum $250.00 with $25.00 
deposit. All equipment is in factory cartons with manufac- 
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fee for returned merchandise. Equipment subject to price 
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Calif. residents add 696 State Tax. 
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"COMPUTER 
SPECIALTIES 
(619) 579-0330 


DEFAULT CO 


CO SET 


DESIGNATION AND ESC, 
INVOCATION OF 2/1, 
C-SET (E) 


TABLE 


r 
| 
| 

IN-USE | 
| 
j 
J 


INVOCATION OF 
GRAPHICS SETS 


(DEFAULT 
PRIM SET) 


DESIGNATION OF 


G-SETS 
ESC, 2/8, (Е) 
ESC, 2/12, (Е) 
PRIMARY 
A 
ЕЕ CHAR SET 
REPERTORY 


( DEFAULT 
PDI) 


ESC, 2/9, (Е) 
ESC, 2/13,(F) 


DEFAULT Cl 


C1 SET 


( DEFAULT 
SUP SET) 


( DEFAULT 
MOSAIC) 


ESC, 2/10, (F) 
ESC,2/14,(F) 
і 


ESC, 2/11, (F) 
ESC,2/15,(F) 


MOSAIC SET 


(Е) CHARACTERS 


Figure 6: A diagram showing the NAPLPS code-extension technique in an 8-bit environ- 
ment. By swapping various 96-character graphics sets into and out of the graphics areas 
of the "in use" table, we can access a large number of characters or commands. Four 
graphics sets (or G-sets) are selected from the G-set repertory and placed in designated 
sets (GO through G3). Then, two of these designated sets are placed in the graphics areas 
(GR and GL) of the 256-code "in use" table. Various code sequences (e.g., ESC 6/14) or 
control codes (e.g., SI) are used to swap the G-sets. The notation "6/14" represents the 
number 6E in hexadecimal. "(Е)" refers to a single-code name of a particular G-set. 


table; the 96-code set will require six 
columns. 

As you can see, the large 256-char- 
acter table has now been divided into 
four smaller regions. These regions 
(or sets) allow us to group codes of 
similar use into tables of manageable 
size. The two small tables are called 
control sets or C-sets; the two large 
tables, graphics sets or G-sets. 

As we mentioned before, a mecha- 
nism has been designed to allow a 


variety of code sets to be swapped in- 
to and out of these four areas of the 
large table. Currently, however, 
code-set swapping is done only with 
the large 96-character G-sets. 
Although a mechanism exists for 
swapping the small areas (C-sets), it is 
not being used at this time. 

Before a G-set is swapped into one 
of the large areas, it must be selected 
from a repertory and placed into one 
of four designated sets. Two of these 
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Apple Disk 
Special 2295 


per 
E box 


All mini's have hubrings except 
5% Single Side, Single/Double L 


MAXELL MEMOREX 
MD1 3481 
MH1-10 29,95 3483 26.95 
MH1-16 3493 
VERBATIM 


SCOTCH 
744D-0 MD525-01 


744D-10 26.95 MD525-10 28 95 
[x] 


744D-16 MD525-16 
5/4 ' Double Side, Double Density 
MAXELL " MEMOREX’ 


MD2 3491 
MH2-10 42 95 3492 
MH2-16 E 3495 


SCOTCH VERBATIM 
745.0 MD-550-01 


745-10 37.95 MD550-10 42 95 
B 


745-16 MD550-16 


MAXELL MEMOREX 
MD1-DD 38 5 | 3504 34. 
SCOTCH VERBATIM 
746-0 36.% | м0577-01 39.95 
5% Double Side, 96TPI 
MAXELL MEMOREX 
MD2-DD 49.95 13501 47.95 
SCOTCH VERBATIM 
747-0 50.95 [MD557-01 50.95 
&’’Single Side, Single Density 
MAXELL 9 MEMOREX 
FD1 B 3062 
ЕНІ 41.95 3° 24.95 
SCOTCH 3066 
VERBATIM 


mo 279595 35,5 


8" Single Density, Reversible 


SCOTCH | MEMOREX 
740/2 44.% | 1729 45.95 


8" Single Side, Double Density 
MAXELL MEMOREX 


FD1 95 3090 95 
SCOTCH VERBATIM r 
FD34 
741-0 34.95 8000 41 e 
8 Double Side, Double Density 
MAXELL MEMOREX js 
FD2 
dra 48.95 3102 38. 
SCOTCH VERBATIM 
DD34 
743 44.95 2001 49.95 
5%" and 8"Head Cleaners 


SCOTCH 20.*5 
VERBATIM Kit, B.** 10 Disks, 15.** 


February 1983 € BYTE Publications Inc 


designated sets are then placed into 
GL and GR, the two large areas in 
figure 5c. Codes are then interpreted 
based on the current G-sets that are in 
use in the large table. 

Figure 6 illustrates this mechanism 
for the 8-bit code-extension tech- 
nique. The arrows and labels indicate 
special code sequences that are used 
to cause the swapping. Most of these 
code sequences begin with the Escape 
character. The notation "6/14" used 
in figure 6 is an alternate way of 
specifying a code with a specific bit 
pattern. On a 16 by 16 table, 6/14 
represents the bit pattern that refers 
to column 6 and row 14 of the table. 
In hexadecimal, 6/14 would be 6E; in 
decimal, (6 X 16) + 14 = 110. 

To move a G-set from the reper- 
tory to one of the designated sets, a 
three-character sequence is used. The 
third character in the sequence (repre- 
sented by "(F)" in figure 6) is the 
"name" of the G-set. Each G-set has a 
unique name that is specified in the 
NAPLPS standard. For example, the 
name of the ASCII G-set is 4/2 (42 in 


hexadecimal). To move the ASCII 
G-set from the repertory to the GO 
designated set, you would use the 
following sequence: ESC, 2/8, 4/2. 
New G-sets can be added at a later 
date by specifying a new name that 
has not been used.. 

If figure 6 looks confusing, the 
following analogy may help. Imagine 
that figure 6 illustrates a complex 
jukebox that has a number of albums 


The Primary Character 
Set contains 96 “oldies 
but goodies”... 


(G-sets) stored in a rack (repertory) 
and four turntables (designated sets 


GO, G1, G2, and G3). Buttons are ` 


available (e.g., the sequence ESC, 
2/8, (F)) that allow you to specify 
which album should be placed on 
which turntable. Furthermore, this 
jukebox has two sound systems (GL 
and GR). And more buttons 


Need to Measure Your 
Corporate Communications? 


Want to define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 


Call McGraw-Hill 


Research 


Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hill 
Research professionals design 
custom projects that can make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu- 
nications Research Center will 
meet your research needs 
promptly, at a reasonable price. 


Put McGraw-Hill Research to work 
for you. 
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For a quote or proposal, call 

Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 997-3095. Or, write Corpo- 
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 


ne 
ei 
"Hil 


If it's a communications problem, we 
probably pioneered the solution. 


(SO—Shift Out, SI—Shift In, ESC 
6/14, etc.) are provided that allow 
turntables to be connected to one (or 
both) of the sound systems. 

As we continue our analogy, imag- 
ine that each album has exactly 96 
songs, and that the turntable can very 
quickly locate and play any of these 
songs. Furthermore, both sound 
systems have 96 buttons that can be 
used to select and play any of the 
songs instantly. 

It should be noted that in order to 
lessen the amount of record changing 
involved, four turntables are provid- 
ed. With two sound systems, we can 
have two albums or 192 (96 X 2) 
songs available instantly. Also, we 
can have another 192 songs available 
simply by switching the correct turn- 
table to a sound system. We can play 
an almost unlimited number of songs 
if we are willing to go to the trouble 
of selecting an album, placing it on 
one of the turntables, switching the 
turntable to one of the sound sys- 
tems, and finally selecting a song. 

At this point, you are probably 
wondering what this has to do with 
text, graphics, NAPLPS, and the 
price of tea in China. You are also 
probably wondering what albums are 
available in the repertory. 

NAPLPS currently has six selec- 
tions available in the repertory (this 
record industry is still in its infancy). 
The Primary Character Set, also 
known as ASCII, is full of 96 oldies 
but goodies like 0, 1, 2, .. . A, B, C, 
and x, y, z, etc. The Supplementary 
Character Set is full of 96 new and old 
international favorites, most of which 
are rarely played in the U.S. These in- 
clude o and f. The Picture- 
Description Instructions album 
(PDIs) contains selections like "Line," 
"Arc," and "Draw Me a Polygon." 
Some of the hottest hits going are on 
this album. The Mosaics album is full 
of some very old songs that all sound 
the same. It is seldom played except 
by people over 40. The Macro album 
contains songs that cause other songs 
to be played. (You get a lot for your 
quarter here.) The Dynamically 
Redefinable Character Set album 
(DRCS) is initially blank. It can be 
used to mix existing songs together to 
form new songs. (Yes, on this juke- 

Text continued on page 224 
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Sor So" RY AS LOW AS $1,795.00 
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SOFTWARE 
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LSI-T VIDEO TERMINAL 
USER'S САМЄ 


C-103 DESKTOP COMPUTER. Available with LSI 11/23 or LSI 11/2. Complete computer system 
enclosed within a VT-103 video terminal, immediate delivery. Only $2,995.00 with LSI 11/2 and 64K 
Memory. $4,595.00 with LSI 11/23 and 256K Memory. 


С19448-96 — 96 mega byte cartridge disk system CI-1103LK — LSI 11/2 CPU, 64KB Memory, 
with controller. 80 mega bytes fixed and 16 mega power supply, KEV 11 in 16 slot rack mountable 
bytes removable ................ $10,500.00 CHASSIS, iugis arid Ibat bees ie aw $1,795.00 


CI-1220 — Dual drive, double density, double CI-11/23 AC — LSI 11/23 CPU, MMU, 256KB 
sided, 2MB capacity floppy plus DMA LSI 11 Memory, power suppy, in 16 slot rack mountable 
CONOCE ойшы аон гат $2,695.00 


chassis canes dace xanax Rate RECEN ied $3,195.00 

RT11 V4 — O ting Syst .... $1,085.00 
ЕИ $ CI-KDF11LK — LSI 11/23 CPU, MMU, with 
RSX11M — Operating System ... $2,250.00 256KB Memory ан bs $2,195.00 


DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas • Westlake Village, CA 91362 e 213-991-2254 


TWX 910-494-1253 (CHRISLIN WKVG) 
DEC LSI, РОР are Trademarks of Digital Equipment Corp. 
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Monte Carlo Card 
THE DISTINGUISHABLE CARD FOR THE DISCERNING USER. 
FIVE FUNCTIONS ON A SINGLE BOARD 


64K to 1 Megabyte RAM Memory 

ONE IBM Compatible Centronics Parallel Port 

ONE IBM Compatible RS-232 Serial Port 
Clock/Calendar (Perpetual Time Keeper) 

Dual-Port Joystick Interface 

Future Upgrade Option: Plug-On Direct Connect Modem 
The Clock/Calendar has full alarm features 

and 1/100th second timing. 


The Monte Carlo Card was 

ingeniously engineered to ensure 

that the maximum possible variety of 

the most sought-after features demanded by 

PC users was amassed upon a solitary board. 
Providing users with the best value for money, 
functionality, reliability, and flexibility, were 

Our primary goals, which will enshrine the Monte Carlo 
Card as the premier expansion board for any PC user. 


This card is the Ultimate 
IBM Peripheral. 
See Your Local Dealer. 


Available 


See Your Local Dealer or Call 


GRAPHICS 


e Full Color or B/W Tones 
e HIRES and Medium Res. 
* 4-Dot Sizes for Blow-ups 
Reproduce Graphics 
from Screen to Dot Matrix 
Printer, Full Screen or 
Sub-Section 


° Rotation, Color Hue 
Selection 

• Shift PrtSc Graphic 
Dumps 

* Color on Prism 132/80 

* Operates on 
EPSON/NEC/C-ITOH 
PRISM/OKIDATA 


IBM is a registered trademark of International Business Machines, Corp. MBI and I-C-Magic are trademarks of Microcomputer Business Industries, Corp. 


TELEPHONE: (303) 279-8438 


I-C Magic + 


SPOOLING 


e Selectable buffer 
1K to 64K 
e Serial or Parallel 
e True Background 
spooling at your fingertips 
. Save processor time 
SAVE 
MONEY 
e Buffers all text 
and graphics 
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TERMINAL 


e RS-232 Direct or 
Modem connection 

e Full terminal capability on 
a chip! Printer Hardcopy/ 
Echo 

* Fullinput/output buffering 

* Background terminal 
features 

* Easy for user 
customization 


FOR YOUR IBM PC 


ADMINISTRATIVE OFFICES: 1019 8TH STREET, GOLDEN, COLORADO 80401 (U.S.A.) 


TWX: 910-934-0191 
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COMMANDS (0.0, 1.0) Е (1.0, 1.0? 


MOVE TO (0.5, 0.25) 
LINE (+0.45, +0.125) 
LINE (-0.45, +0.375) 
LINE (-0.25, -0.25) 

ARC (+0.125, -0.125, 
+0.125, +0.125) 
MOVE TO (0.413, 0.578) 

CIRCLE (0.05, 0.0) 


(0.0, 0.0) (1.0, 0.0) 
UNIT SCREEN 


Figure 7: The unit screen of МАРІР5, All coordinates are represented as fractions be- 
tween 0.0 and 1.0. The figure on the screen was drawn with the commands listed on the 
left. The advantage of this coordinate scheme is that it can be easily implemented on 
display screens of various resolutions and sizes. 


(0.0, 0.0) (1.0, 0.0) 


Figure 8: The unit screen is square, but most display screens are rectangular. The con- 
vention that has been adopted is to represent on the display screen only the lower 75 
percent of the unit screen. That is, any point with a y coordinate greater than 0.75 will 
not be seen. 
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box you can record as well as play.) 

As mentioned before, default selec- 
tions have been set up so that no 
swapping commands are needed in 
many applications. As shown in 
figure 6, the ASCII character set is the 
default for the GO designated set, and 
whatever is in GO is the default for 
GL. Therefore, the codes in GL 
(decimal 32 to 127) will be mapped to 
the ASCII character set as the default 
condition. (Isn't it amazing how the 
simplicity of the present can be 
represented as a subset of the com- 
plexity of the future?) 

The default for the G1 designated 
set is the PDI set, and G1 in turn is the 
default for GR. This arrangement 
allows text and graphics to be used 
without any swapping. 

The default for G2 is the Sup- 
plementary Graphics Set, and the 
default for G3 is the Mosaic Set. We 
believe that the Macros and DRCS 
should have been the defaults. When 
you devise a standard, however, 
sometimes a little "'default 
diplomacy" is necessary. 

The entire NAPLPS code-extension 
structure is designed to support future 
growth in an organized manner. As 
can be seen, it provides a means of in- 
creasing the number of codes far 
beyond the 256 codes we would have 
had if there were no code-extension 
techniques. The overhead has been 
kept to a minimum while maintaining 
compatibility with existing ASCII 
systems. 


The Unit Screen 
and Coordinate System 

Now that we have plenty of room 
for character sets and commands, we 
can get down to the real purpose of 
NAPLPS—creating pictures. 

In NAPLPS, pictures are drawn on 
a unit screen. As shown in figure 7, 
the unit screen is a square area of 
unknown resolution and size. The 
lower left corner of the screen has x-y 
coordinates equal to (0.0, 0.0); the 
upper right-hand corner of the screen 
has x-y coordinates of (1.0, 1.0). 

The name "unit screen" is derived 
from the fact that all coordinates in 
the unit screen have an x and y com- 
ponent between 0.0 and 1.0. In 
NAPLPS, all coordinates and dis- 
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FIXED-POINT BINARY FORMATS 


Figure 9: NAPLPS coordinates are formatted as "fixed-point binary numbers.” The 8- 
and 16-bit numbers given here represent the same decimal number, 0.703125. 


tances are specified thus in subunits 
relative to the unit screen. The advan- 
tage of specifying the coordinates in 
this manner is that the pictures will be 
independent of any particular hard- 
ware configuration. Another advan- 
tage is that objects in pictures will re- 
main in the same relative position 
with respect to each other even 
though the resolution of the physical 
display may be increased. 

In order that pictures may be seen, 
the unit coordinates must be mapped 
to a physical display. The only re- 
quirement imposed (under normal 
conditions) when making this map- 
ping is that the squareness (common- 
ly called aspect ratio) of the unit 
screen should be preserved. Unfor- 
tunately, when the unit screen is 
mapped to the rectangular screen of a 
television set, some of the unit screen 
cannot be seen. This is shown in 


figure 8. The convention that has | 


been adopted is that only the lower 75 
percent of the unit screen will be visi- 
ble on the physical screen. Thus, any 
point with a y coordinate greater than 
0.75 (it is usually closer to 0.78) will 
not be displayed on a television 
screen. 

This technique of mapping points 
on the unit screen to the physical 
screen is called one-to-one mapping. 
In the future, additional mapping 
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techniques may be added to NAPLPS 
that will allow the unit screen to be 
scaled, rotated, and mapped to the 
physical screen in a variety of ways. 
These capabilities will be added at the 
same time that three-dimensional 
features are defined. 

Now that we know that all coor- 
dinates must be between 0.0 and 1.0, 
a problem arises: How do we repre- 
sent these coordinates? Floating-point 
representations could be used. But 
this would make it difficult for 
integer-oriented microprocessors to 
handle the coordinates. Instead of a 
floating-point format, a fixed-point 
binary (not binary-coded decimal or 
BCD) format was chosen. This for- 
mat is the same as a typical integer 
format, except the binary point is 
assumed to be on the left between the 
sign bit and the data bits. Figure 9 il- 
lustrates the formats for 8- and 16-bit 
systems. 

The important thing to note about 
this format is that, unlike integers, as 
more bits of precision are added, they 
are added on the right instead of the 
left. Also, the values of the binary 
places work from the left to the right. 
The value of the bit position im- 
mediately to the right of the binary 
point is 1/2. The next bit position to 
the right is worth 1/4. The next ones 
are worth 1/8, 1/16, 1/32, etc. 


The decimal value of a number is 
determined in a manner similar to in- 
tegers. А number such as 
0.1011010000000 represents a posi- 
tive number (the sign bit of 0) equal 
to 1/2 + 1/8 + 1/16 + 1/64 or 
0.703125, which of course is less than 
1.0. An infinite number of zeros is 
assumed on the right of the number, 
just as with decimal numbers that are 
less than 1. Of course, the number 
will never equal 1.0 no matter how 
many 1s are placed on the right. (If 
you do not believe it, try figuring out 
what the fixed-point binary number 
0.111111111111111 is in decimal.) 

When coordinates are encoded in 
NAPLPS, each byte can contain 6 bits 
of data. (The other 2 bits will be ac- 
counted for later.) The standard two- 
dimensional format is shown on the 
left of figure 10 (page 227). On the 
right side of figure 10 is a three- 
dimensional format. Some three- 
dimensional capability is supported 
by NAPLPS today, but many more 
three-dimensional options will be 
available in the future. In that case, 
coordinates are specified in a unit 
cube rather than a unit screen. 

In the two-dimensional format, the 
6 data bits are used for 3 bits of x and 
3 bits of y. Obviously, multiple bytes 
are needed if high-precision coor- 
dinates are used. As shown in figure 
11, as each new byte is added to a 
coordinate specification, the x and y 
components each obtain 3 more bits 
of precision. The least significant bits 
are obtained after the most significant 
bits. A terminal may choose to throw 
away some of the least significant bits 
if more bits are sent than are needed 
for the resolution of that particular 
terminal. 

When most people are first exposed 
to this method of coordinate encod- 
ing, their first reaction is that it will 
be too complex for a simple micro- 
processor to handle. On the contrary, 
there is a very easy way to handle this 
encoding technique: just ignore the 
binary point and the fractional con- 
cepts and treat the bits as integers. 

To do this, you must first choose 
an adequate integer size for internal 
representations. On 16-bit micropro- 
cessors, 16 bits are commonly used. If 
signed 16-bit numbers are used, a grid 


can be set up that ranges from TWO-DIMENSIONAL MODE THREE-DIMENSIONAL MODE 
— 32,768 to 32,767 in both the x and y 


directions (see figure 12). The display of Abs Bi es Жы. REE Шш 5р 00 
screen or unit screen would occupy EN + MSB | + MSB | BEBE MSB #38 
the first quadrant. The unit screen pee "E : ; о 
would then be 32,768 by 32,768, я b 

which is far more resolution than : : 


almost all graphics devices have to- : 
day. x |1 LSB LSB LSB LSB 
In this 16-bit internal form, an in- 
teger such as 0100000000000000 
would have a decimal value of 
16,384. This is equal to % of 32,768, 
which should not be surprising 
because we originally said that the 
binary number 0.100000000000000 
was equal to ¥% (it's all done with mir- 
гогѕ!). The integer 0101101000000000 
that we used before would of course 
be equal to 23,040 (16,384 + 4096 + 
2048 + 512). A quick check with a 
calculator shows that 23,040/32,768 *— —BUATASEIIES - SEPAN 
is exactly 0.703125. (Does this 1 2 3 4 
number look familiar?) «—lo1 sxx ЗҮҮ or xxx YYY 01 XXX YYY o1 ххх yyy 
It should be clear that treating the 
fixed-point binary numbers as normal 
integers is the same as moving the A 
binary point 15 places to the right (for 
a 16-bit system), which is the same as 
multiplying the binary fractions by 
32,768. We can recover the fractional 


Figure 10: In NAPLPS, coordinates are specified with a varying number of bytes. In the 
two-dimensional mode, each byte contains 3 bits of the x coordinate and 3 of the y. In 
the three-dimensional mode, each byte contains 2 bits each for the x, y, and z coor- 
dinates. MSB indicates the most significant bit; LSB, the least significant bit. 
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form by dividing by 32,768, which зен // п БАЕ Ф GU HEN PE 
was demonstrated above. BIT 
[n order to map the unit screen to a POINT. (SHOWN IN 16-BIT PRECISION) 


physical display screen, more simple 

shifting can be used. The sign bits of Figure 11: The data bytes shown in figure 10 can be combined to specify coordinates of 
the x and y components must be posi- almost unlimited resolution. Here, 4 data bytes in the two-dimensional mode are com- 
tive for the coordinate to be in the bined to form a pair of 12-bit coordinates. This would support a resolution of 2048 by 


unit screen. If the rightmost 7 bits of 2048. 


the 16 bits above are dropped by 
shifting the integer right seven places, 
the numbers that result are in the 
range O to 255. 

This operation maps the 32K- by | 
32K-bit grid to a 256 by 256 grid. | 
Each point on the 256 by 256 grid UNIT | 

| 
| 


(0,32767) (32767, 32767) 
DEG ЫК 1] 


then represents a 128 by 128 area on ЗЕРНЕ" 
the original grid. This indicates that 
when 16-bit integers are used, 128 
would have to be added to a coor- (-32768, 0) (0, 0) ( 32767, 0) 
dinate component to move to a dif- 
ferent point on the physical display. 

If a 512- by 512-bit-resolution 
display screen is available, another 
bit on the right of the coordinate in- 
teger would be saved. (The 16-bit in- (0, -32768) 
teger would be shifted right six places 
instead of seven.) In this case, each Figure 12: The maximum resolution of a 16-bit coordinate system. The unit screen oc- 
point on the 512 by 512 grid  cupies only the first quadrant of the grid. 
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represents a 64 by 64 area on the 
original grid. Adding 128 to an in- 
teger in this case would move the 
coordinates by two display points, 
not one. If this did not occur, pictures 
developed for a 256 by 256 grid 
would end up in the lower corner of a 
512 by 512 display. That lack of por- 
tability would discourage increasing 
the resolution of the terminal. For- 
tunately, with NAPLPS we can in- 
crease the resolution of a display and 
still be able to receive pictures 
developed for older displays. They 
will look as good or better on the new 
display. 

So far, we have discussed only 
positive coordinates and integers. 
Negative values can occur in the nor- 
mal two's complement form used by 
most microprocessors. Negative 
values can be used to code relative 
coordinates (dx and dy values) when 
relative movements are needed, 
rather than absolute coordinates. The 
values dx and dy can also be used to 
indicate sizes of areas on the screen. 

Part 2 of this series will describe 
how the dx and dy values are used to 
specify character sizes. We will also 
see that many of the graphics com- 
mands have an absolute form and a 
relative form. The absolute forms are 
used when the drawing must appear 
at a particular spot on the unit screen. 
Relative forms are useful when one 
wants to draw relative to the current 
drawing point, which may be in dif- 
ferent places depending on the pre- 
vious figure. 


Color Control 

NAPLPS supports a wide range of 
color control. Three color modes (0, 
1, and 2) are available to satisfy many 
different applications. The first of 
these (color mode 0) is fairly simple 
and is designed to be compatible with 
almost all color display screens. The 
other two (color modes 1 and 2) use 
what is known as color mapping. 
This allows you to create some fan- 
tastic visual effects, but this technique 
requires special hardware not found 
in most color displays. 

Color mode 0 is the most primitive 
mode in NAPLPS. It can best be 
described by the following analogy 
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Figure 13: Color information is encoded in a manner similar to that used for coor- 
dinates, Each data byte contains 2 bits of information for each of the primary color 
components: red, green, and blue. A varying number of bytes can be combined to 
specify colors with almost unlimited precision. Here, 2 data bytes have been combined 
to yield 4 bits of information on each red, green, and blue component of a color. 
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beginning of the article. Imagine that 
the robot has one pen and three ink- 
wells filled with the primary colors 
red, blue, and green. By mixing 
various amounts of each of these col- 
ors in the pen, the robot can draw in 
almost any color. For example, we 
could instruct the robot to mix three 
drops of red, one drop of blue, and 
seven drops of green, and then tell the 
robot to draw various shapes or text 
characters. When we tell the robot to 
mix a new color, the robot would 
automatically clean out the pen and 
mix the next color. 

In NAPLPS, color is similarly 
specified in terms of its red, green, 
and blue intensities. Each byte of col- 
or data contains 6 bits of color infor- 
mation, 2 each for red, green, and 
blue. Several bytes, however, can be 
grouped together so that colors can 
be specified with as much precision as 
desired. In figure 13, 2 bytes have 
been used to yield a total of 12 bits of 
color information (i.e., 4096 possible 
colors). As with coordinate encoding, 
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If you just bought another computer, 
boy are you gonna be sorry. 


Epson. 


The new Epson QX-10 is unlike any per- 
sonal computer you've ever seen. It’s a com- 
puter for people who don’t have the time to 
learn computers; a computer you can be 
using within minutes. 

And fortunately, you don’t have to take 
our word for it. Heres how Byte, one of the 
computer industry’s most prestigious maga- 
zines, describes the QX-10. 


The first anybody-can-use-it computer. 
“The Epson QX-10 (is) a computer for less 
than $3000 that may well be the first of anew 
breed of anybody-can-use-it ‘appliance’ 
computers ... In addition to being a highly 
integrated word processing/computer sys- 
tem that offers as much usable processing 
power as almost any existing microcompu- 
ter, the QX-10 ... system is designed to be 
used by people with minimal technical 
knowledge. We've certainly heard that 
claim before, but Epson has delivered on 
this promise in a way and to an extent that 
no microcomputer manufacturer has done.” 

That's nice to hear from a magazine like 
Byte, of course, but it doesn’t surprise us. 
It's just what we intended the QX-10 to be 
all along. 


More computer. Less money. 
But useability isn't the only thing the ОХ-10 
has going for it. As Byte says, "the QX-10 
gives you a great deal for your money. 
"Help is available at any time through the 
HASCI (Human Application Standard 
Computer Interface) keyboard Help key... 
Text can be entered at any time just as you 
would in a conventional word processor. 
The Calc key turns the system into a basic 


4-function calculator. Graphics can be cre- 
ated via the Draw key. The Sched (schedule) 
key gives you access to a computer-kept 
appointment book, a built-in clock/timer/ 
alarm, and an event scheduler.” 


Advanced hardware for advanced 
software. 

As for hardware, Popular Computing, 
another industry leader, says: "The QX-10 
includes... a number of advanced hardware 
features ... The basic components of the 
system are a detachable keyboard, a high 
resolution monochrome display, and a sys- 
tem unit containing two 5% inch disk 
drives. The drives use double-sided, 
double-density disks (340K bytes per disk) 
апа are amazingly compact ... The ОХ-10 
uses an 8-bit Z80A microprocessor. The sys- 
tem contains 256 bytes of RAM. Some of the 
RAM is ... battery powered ... which lets 
the computer retain information when the 


. power is off." 


You won't have to wait much longer. 
The new Epson OX-10 may very well be the 
computer you've been waiting for. And for- 
tunately, you won't have to wait much 
longer — it will be appearing soon in com- 
puter stores all across the country. In the 
meantime, write Epson at 3415 Kashiwa 
Street, Torrance, CA 90505, or call (213) 
539-9140. We'll be happy to send you copies 
of our reviews. 

After all, as Popular Computing puts it, the 
QX-10 will "do for computing what the 
Model T did for transportation." 

And we couldn't have said it better 


EPSON 


EPSON AMERICA, INC. 


COMPUTER PRODUCTS DIVISION 


3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140 
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Figure 14: Two popular schemes for storing color information. Both use the same 
amount of display memory. In the top scheme, the 4 bits for each pixel specify 16 fixed 
colors. In the lower scheme, the 4 bits specify 16 color registers in the color map. Each 
color register in turn specifies one of 4096 colors. D/A designates a digital-to-analog con- 


verter. 


the most significant bits are sent first, 
and a terminal is free to ignore the 
least significant bits. 

With this kind of system, a tremen- 
dous spectrum of colors may be 
displayed, depending on the amount 
of memory available. 

Most personal computers have 
only a small number of colors 
available. In the above analogy, the 
robot might have 8 or 16 pens with 
premixed colors. When we gave the 
robot instructions to mix a certain 
color, it would merely pick the pen 
with the color closest to the specified 
color. 

The advantage of color mode 0 is 
that it can be received on almost all 
terminals. An inexpensive color ter- 
minal can display the same pic- 
ture—although much less vividly—as 
an expensive, dedicated graphics ter- 
minal. 

Color mapping, which is used in 
color modes 1 and 2, allows a ter- 
minal to display a wide spectrum of 
colors without requiring a large 
amount of memory. The Atari 400 
and 800 are two of the few home 
computers that make use of this 
technology (see “Computer Anima- 


tion with Color Registers” by David 
Fox and Mitchell Waite, BYTE, 
November 1982, page 194). 

In color mapping, if we return to 
the above analogy, the robot has the 
three primary-color inkwells again 
and a set of, say, 16 pens numbered 0 
through 15. Using NAPLPS, we can 
instruct the robot to mix various col- 


With NAPLPS, an 
inexpensive color 
terminal can display 
the same picture— 
although much less 
vividly —as an 
expensive, dedicated 
graphics terminal. 


—— —————— CÓ 
ors in each of the pens. We can then 
instruct the robot to draw with a 
given pen, referring to it by its num- 
ber rather than by its color. In a com- 
puter, we would store the color infor- 
mation not in a pen, but in a color 


register as part of a color map or col- 
or table. 


In figure 14, we compare a system 
using fixed colors with one using col- 
or mapping. Both have the same 
amount of display memory (32K 
bytes). In the fixed-color system, the 
4 bits in memory for each pixel 
specify one of 16 combinations of 
red, green, blue, and intensity. In the 
color-mapped system, the 4 bits refer 
to one of 16 color registers, each of 
which in turn refers to one of 4096 
combinations of red, green, and blue. 

Another important advantage of 
color mapping is that if we instruct 
the robot to change the color in a 
given pen, everything previously 
drawn with that pen will also change 
color. This amazing capability can be 
used to create some dramatic anima- 
tion effects. These effects are typical- 
ly referred to as color-table anima- 
tion. 

Color-table animation is a very 
complex area of NAPLPS. A mecha- 
nism has been provided that allows 
you to specify color interchanges in 
the color map based on timed rela- 
tionships. (This command has been 
given the innocuous name BLINK.) 
Time intervals can be set in units of 
¥ of a second, which allows com- 
patibility with 60-Hz (U.S.) and 
50-Hz (Europe) systems. Color-table 
animation will be discussed in greater 
detail in the third part of this series. 

As we mentioned before, the major 
drawback of color modes 1 and 2 is 
the dependence on special hardware 
to achieve the full capabilities of the 
modes. This drawback was known at 
the time NAPLPS was designed, but 
it was determined that because of the 
incredible special effects that can be 
achieved using these modes they 
would be included. Anyone who does 
not have a need for these special ef- 
fects should concentrate on using col- 
or mode 0 to insure portability of in- 
formation. 


Text Features 

Text is handled as a subset of 
graphics. Text is a special form of 
graphics that involves predefined 
"templates" that are rectangular in 
shape. The rectangular templates can 
be scaled to any size and positioned 
anywhere on the unit screen. The 
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2. "COMMAND FILES" (powerful, flexible) 


3. "COMPILER LINKED" (Fortran, etc.) 
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THE ENERCOMP 
COMPANY 


P.O. Box 28014 
Lakewood, Colorado 80228 
(303) 988-1648 


Also Available Through 


WESTICO 


The Software Express Service 
25 Van Zant Street ® Norwalk, Connecticut 06855 


Figure 15: The Primary Character Set, which is very similar to ASCII. Note that bit 7 is 
LÀ 

(203)853-6880 * Telex 643788 not shown. The value of bit 7 would depend on which graphics area (GL or GR) this 
G-set was placed in. 


and selected dealers. 
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If you think 


good software has to be expensive, 
think again! 


CP/M9 DATABASE 


TARBELL DATABASE SYSTEM consists of a series of programs that use a common file format. These 
programs perform often-used functions in an interactive atmosphere. They are provided in both BASIC 
source form and COM file form, and can be run immediately with no other software except CP/M. 


FEATURES 


e 3 times faster than previous version e CB80 language source and COM files included € extensive HELP 
system e upto 19files open at once e automatic record lockout on МР/М® e No limit on length or number of 
records e variable length fields e field names of any length e sequential or random files € optional BTREE 
index files e REPORT generator prints from multiple files e MENU e 12-digit BCD numeric precision € 


autornatic Julian calendar conversion 


DBQUERY FEATURES 


e improved query language * scope parameters, including NEXT n, REST, ALL e WHILE 

and UNTIL to stop scanning on a condition € AND and OR operators for condition phrase 

e RUN a command file from disk © DEFINE macro substitution capability € arithmetic 

operators: + - * /^with the usual meanings è functions include FRE, SQR, EXP, LOG, SIN, 
` COS, TAN, RECNO (current record number), and RESULT (of last SUM or COUNT) 


DISK CACHE MEMORY 
I/O SYSTEM SOFTWARE 


System keeps the most recently used disk sectors in 
memory for quick access. Transfers are made to and 
from disk directly with memory, using Direct Memory 
Access (DMA) and extended address features on 
TARBELL Double Density Floppy Disk Interface. Sys- 
tem increases overall speed of operation 2-to-4 times 
for CP/M and 240-3 times for MP/M. Speed of random 
access operations is increased even more than se- 
quential operations. Output System (BIOS) auto- 
matically updates disk with latest changes. Disk Cache 
System requires no change in operating procedures. 
It does require the Tarbell CPU I/O Board. 


CP/M BIOS CACHE-C — 
MP/M XIOS CACHE-M — 


TARBELL BASIC 


TARBELL BASIC helps provide speed, debugging, file 
locating and tailoring to requirements. As interpreter it 
allows quick debugging online, rather than having to 
move back and forth through editing, compiling and 
running. By obtaining source as listing or on CP/M 
disk, programmer can remove all portions of inter- 
preter not required. 


TBASIC FEATURES 


e alphanumeric line labels € assignment of I/O 
e PUT and GET string and numeric data е un- 
limited length variable names and strings  * pro- 
cedures with independent variables е up to 64 files 
open at one time | 


DISK OR CASSETTE 


Other TARBELL software available includes Inventory and Sales Order Entry packages — both in 
Ashton-Tate's DBASE-ll. Askfor a demo at your nearest TARBELL dealer. 


ПО 


950 Dovien Place, Suite В 
Carson, CA 90746 
(243) 538-4254 
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MANUFACTURER OF COMPUTERS, 
COMPONENTS AND SOFTWARE 


CP/M, MP/M and CBBOare trademarks of Digital Research. 


Figure 16: The Supplementary Character Set of NAPLPS. 


"pattern" on the template is trans- 
ferred to the screen, overwriting only 
those areas drawn with the template. 

As mentioned earlier, NAPLPS 
currently specifies three fixed 
character sets and one redefinable 
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character set. The Primary Character 
Set (ASCII) is shown in figure 15 on 
page 236. Most text is taken from this 
set. The ASCII character set is the 
default for the GO and GL sets in 
figure 6. Therefore, it is accessed via 


the usual codes, 32 through 127 
decimal. 

A Supplementary Character Set 
has also been specified in NAPLPS 
(see figure 16). This character set con- 
tains a smorgasbord of symbols and 
international characters. Most appli- 
cations will require only a few of 
these symbols. This character set is 
the default for the G2 designated set, 
and must be moved to GL or GR be- 
fore these characters can be accessed. 

The Mosaic Character Set is the 
third of the fixed sets (see figure 17 on 
page 242). Although the Mosaic 
characters do not look like text 
characters, they are treated exactly 
like text because of their rectangular 
shape. The Mosaics have very little 
use because of the extensive graphics 
capabilities contained in NAPLPS. 
The Mosaics are the default for the 
G3 designated set. Thus, they cannot 
be directly accessed without a G-set 
change. (We should have made it 
harder than that to use.) 

The fourth text set in NAPLPS is 
the Dynamically Redefinable Char- 
acter Set (DRCS). The templates in 
this character set are initially blank 
rectangles, We can define each tem- 
plate, however, by using NAPLPS to 
draw a pattern on the unit screen and 
mapping that pattern to the template. 
The pattern can be drawn with either 
graphics or text commands. Once the 
template is defined, it can be used just 
like any other character. (Yes, ex- 
isting DRCS characters can even be 
used to define a new DRCS 
character.) Thus, the 96 characters in 
the DRCS set can be used to create 
custom fonts and special symbols. 

NAPLPS provides a variety of text- 
oriented features, which can be ap- 
plied to any of the four text sets. 
Figure 18 on page 244 illustrates 
many of the available capabilities. In 
parts 2 and 3 of this series, we will 
describe how these features are 
selected and applied. 


Graphics Features 

The graphics instructions (gr 
primitives) are specified using codes 
from the Picture-Description Instruc- 
tion (PDI) G-set. As shown in figure 
19 on page 246, the PDI G-set is a 
96-character set that is divided into 
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Fortune 500 companies use ASCOM. 
ASCOM is an interactive microcom- 
puter telecommunications program for 
| timesharing and data transfers. It is 
easy to use because it employs menus, 
simple commands and features an on- 
line help facility. 

A typical use of ASCOM is to access 
a data base to retrieve data for storage 
and analysis on your microcomputer. It 
can also be used to transmit program 
files to another machine running 
ASCOM. This can be done locally 
through direct connection, or over 
telephone lines by using a modem. 


ASCOM works on IBM PC, MS-DOS, 
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micros. 
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25 Van Zant Street * Norwalk, CT 06855 
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documentation: $175.00 * 


Р O The ASCOM documentation only: $30.00 * 
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ASCOM is a trademark of Dynamic Microprocessor 
Associates. CP/M is a trademark of Digital Research 
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puter communication 
never been this easy. 
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ASCOM features: 

- Works with modems or by direct con- 
nection at speeds from 110 to 19,200 
baud. 

» Transfers both text and program files 
between computers. 

. Protocols to synchronize large file 
transfers. 

. Remote mode permits control of 
another micro running ASCOM. 

* Automatic processing with com- 
mand files. 

- Commands for displaying directories 
and files. 


To order ASCOM, call or write today: 
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For years, people have been 
trying to build a better Apple" H. 

It finally happened. 

Meet the Apple Ile, an 
impressive new version of a 
most impressive machine. 

The "e" means enhanced. 
Which means a bundle of new 
features: 

A standard memory of 64K 
(versus 48K) that's easily 


expandable. So you can create 
fatter files and crunch larger 
numbers of numbers. 

A new, improved keyboard, 
with a complete set of ASCII 
standard characters. Plus full 
cursor controls, programmable 
function keys, and a rapid 
auto-repeat feature built into 
every key on the board. 

Both upper and lower case 


characters. (And if you want 
to see more of them on the 
screen at one time, a low cost 
80-column text card is available.) 
Improved peripheral ports. 
Which make it a lot easier to 
connect and disconnect game 
controllers, printers and all 
those other wonderful things 
that go with an Apple Personal 
Computer. 


Except for the front, 
back and inside. 
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Self-diagnostics. That's a And bear in mind, the Ile authorized dealers, and see the 
special feature that makes it still has all those other virtues newest Apple for yourself. 
easy togiveyourcomputera that made the Apple П so very Like the original, its rather 
thorough check-up. popular. Including access to extraordinary. But then some 

Plus an even more reliable ^ more accessories, peripheral things never change. 
design. Achieved by reducing devices and software than any 
the number of components— other personal computer you appic 
which is to say, the number of сап buy. — 8 | 
things thatcould go wrong. So visit any of our over 1300 The most personal computer. 
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Call (800) 538-9696 for the location of the authorized Apple dealer nearest you, or for information regarding corporate purchases through our National Account Program. 
In California (800) 662-9238. Or write Apple Computer Inc., Advertising and Promotion Dept., 20525 Mariani Ave., Cupertino, СА 95014. ©1983 Apple Computer Inc. 


Figure 17: The Mosaic Set. 


two smaller sets. The first 32 
characters are graphics operation 
codes. These op codes are used to 
specify text control, drawing 
primitives, and color control. 

The 64 codes in the right four col- 
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umns of the PDI G-set are used to en- 
code data for these op codes. These 
data bytes are encoded and inter- 
preted according to the preceding op 
code. Six bits are available for infor- 
mation in each byte. Many of the op 


codes require multiple data bytes to 
encode one data item. Coordinates, 
for example, are typically encoded in 
3 consecutive data bytes. 

As shown in figure 20 on page 250, 
this distinction of op codes and data 
within the PDI G-set leads to a conve- 
nient decoding structure. Once it has 
been determined that a code falls in 
the PDI set, bit 6 (the seventh from 
the right) can be used to determine if 
an op code is specified or data. If bit 6 
is O, the byte is interpreted as an op 
code; if it is 1, it is a data byte. 

Such a distinction is necessary be- 
cause the picture-description instruc- 
tions have been set up so that a 
variable amount of data can follow 
an op code. The bytes following the 
op code are assumed to be data as 
long as bit 6 is a 1. 

Figure 21 on page 250 illustrates 
how text, graphics, and color can be 
integrated to draw a simple picture. 
Approximately 180 bytes of NAPLPS 
were needed to specify this picture. In 
parts 2 and 3, we will describe in 
detail how graphics commands for 
such pictures are encoded. 


Control 

Up to this point, the emphasis has 
been on the 96-character G-sets. Two 
C-sets (control sets), CO and CI, are 
also specified in NAPLPS. These con- 
trol sets contain the codes needed to 
accomplish the G- and C-set swap- 
ping. They also contain codes for 
moving the cursor, controlling the 
DRCS, clearing the screen, and so on. 

Figure 22 on page 252 illustrates the 
CO and C1 control sets. The CO set 
should be familiar to those of you 
who have worked with ASCII. The 
C1 set contains a variety of codes 
associated with the new features of 
NAPLPS. 

A mechanism has been provided, 
but not used, that allows C-sets to be 
changed like G-sets. The C-sets were 
originally going to be used whenever 
a small (fewer than 32) number of 
similar codes were added to 
NAPLPS. As it turns out, the 
96-character G-sets have proven to be 
more useful. The C-sets have ended 
up becoming a catchall for codes that 
do not seem to “fit” (either physically 
or logically) anywhere else. This 
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outperform many 16 bit syslems 


With the UniFLEX™ Operating System, the 
8 bit 6809 microprocessor can 

perform aswellas larger CPUs in a multi- 
user, multi-tasking environment. 


Independently developed from the 
ground up, UniFLEX™ closely models the 
features found in the UNIX" Operating 
System. And intwo years of use, UniFLEX™ 
has proventhe abilities offhe 6809 to 
performlarge system functions when 
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mainframe. 


Some ofthe features supported include: 

e full multi-user, multi-tasking capabilities 

e hierarchic al file systems 

e device independent |/O 

• four Gigabyte disk capacities 

e full file protection 

e inter-task communication via pipes 

e |/Oredirection 

e task swapping for efficient memory 
usage 

e fullrandom-access files 

e comprehensive shell command 
language 

e foreground-background jobs 

e electronic mail and printer spooling 

e system accounting facilities 


The support software currently available 

for use under UniFLEX™ is extensive. 

Asampling ofthe programs available 

includes: 

e native C compiler (full 
implementation) 

e native Pascal compiler 

e FORTRAN 77 ANSI Subset compiler 

e COBOL compiler with ISAM files, Report 
Writer & Sort/Merge 

e Extended BASIC interpreter 

e Extended BASIC precompiler 

e text editing and processing software 

e enhanced printer spooler 

e variety of absolute and relocatable 
assemblers 

e debug and diagnostic packages 


Technical Systems Consultants, Inc. also 
offers a line of single user FLEX™ software 
products for6800 and 6809 processors. 
Forthose having an absolute needfora 
16 bit processor, UniFLEX™ will be avail- 
able through OEM licensing arrange- 
ments forthe 68000 microprocessor. 
Please call or write for additional 
information on individual products or 
OEM licensing arrangements. 


UNIX" is a trademark of Bell Laboratories. 
FLEX™ and UniFLEX™ are trademarks of Technical 
Systems Consultants, inc. 
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Figure 18: Some examples of the text and Mosaic features of NAPLPS. 


compromise was not desired, but 
compromises such as this occur fre- 
quently when standards are being 
developed. 


User Input 
Because of the heavy emphasis on 
text and graphics in NAPLPS, the 


user-input features are often 


overlooked. User input is needed to 
allow a terminal user to enter infor- 
mation that will eventually be sent to 
the central host computer. This input 
could be used to request information 
from a database, order products, 


schedule an airline reservation, or 
send electronic mail. 
User input has been integrated with 


the rest of NAPLPS in an elegant 
manner. Certain areas or fields of the 
unit screen can be designated as user- 
input areas. These areas are called un- 
protected fields. 

The user can enter information into 
the unprotected fields using a variety 
of input devices such as keyboards, 
light pens, joysticks, graphics tablets, 
and even a "mouse." Information 
entered in the fields is stored as 
NAPLPS data. The user must even- 
tually indicate (usually via a Send 
key) that all the information has been 
entered and should be sent to the 
host. 

When the host computer receives 
the block of information, it may or 
may not decode it, depending on the 
application. For example, a graphics 
electronic-mail message would mere- 
ly be sent to the appropriate ad- 
dressee and would not have to be 
decoded. 

The text of a message does not have 
to be entered on rigid lines as in most 
terminal systems. In applications 
such as electronic mail, a user who 
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Before disk errors ruin your work again order BADLIM. 

= BADLIM assures the reliability of your CP/M 
computer. 

e Youcan use your disks 10 times longer without 
losing your data AND your time. 

e BADLIM checks thoroughly your disk marking all 
the blocks which have defective sectors. The 
operating system will know that those sectors 
should be skipped. 

а BADLIM is the only program that gives protection 
for soft and hard errors. 

= The first time BADLIM will list which files in your 
disk are on bad sectors, so you can take action to 
correct it. 

e But thereafter the bad areas in your disk will be 
automatically by-passed. 

a For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. it is a must for Winchester 
as the media cannot be replaced. 

BADLIM cost only $73. Whatever the reason you have 

to use a computer you need BADLIM. Contact your 

dealer or call us today: 

BLAT R&D Corp., 8016 188th. St SW, Edmonds 


WA 98020. Phone:[206] 771-1408 
1۴ BADLIM 


DEALER INQUIRIES INVITED. 
Circle 56 on inquiry card. 


A Complete Winchester/Floppy Disk System. 


e Disk controller with 4 ports; supports wide ronge of drives; 5%” 
and B*drives con be on same coble. 
e 280 CPU includes 4MHz, 64KRAM, 2 serial 1/O, 1 porallel, CTC. 
e Supports 10MB streaming tape. CP/M® and BIOS included. 
* Package price: $1,195.00. 
May be purchosed separately. Disk and streaming drives available. 


SIGEN 
1800 Wyatt Dr., #6, Santa Clara, CA 95054 


Contact: Allen Hauptman, 408/988-2527 
CP/M is a trademark of Digital Research. 
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COMPUTER 
SYSTEMS 
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IBM Personal Computer 


ATARI 800 COMPUTER 
ATARI 810 DISK DRIVES 
Percom Double Density EXT. DRIVES 
ATARI 850 Interface and Cable 
Compatible PRINTERS and Cables 


INTERNAL DISKS FOR IBM 
Complete IBM Disk Systems ..... $CALL 
Tandon internal Disk .. single sided 160k 
Tandon Internal Disk . double sided 320k 


Complete S meg. лынан. from $1568 
omplete а ... from 
Mull көйри Network Systems available 
MONITORS FOR IBM 
Green - hi resolution 
Matching PGS Color - super hi res . $Call 
QUADBOARD FOR IBM 
Includes 64k to 258k additional Memory, 
Serial & Parallel Port and Calendar Clock 
ADDITIONAL MEMORY FOR IBM 
18k Chips ...................... 
бак СМїра......................... $Са!! 
PRINTER FOR IBM 


Epson, Star А other matrix printers . $Call 
NEC 3550 Spinwriter IBM version .. $Call 


“па ап = = ач а 


First DISK DRIVE w/controller, DOS 3.3, 
cables and manual... . $419 
Second DISK DRIVE with cable .... $319 

APPLE to EPSON card and cable 


Z 80 Card........ Р sa ed EE 
HAM Card ........................ 
Printer Interface Cards............. 
Graphic Printer Interface Card 


TCS DRIVE CABINET is Industrial grade 
heavy guage metal, safely fused, and 
comes with gold ptated external connector 
with extender 


2 DRIVES/Double Cabinet 


40 track single sided............... 
60 track (dual sided 40 tracks) ..... 
180 track (dual sided 80 tracks) ... 


Drives In cabinets come sssembled/tested 
with power supply. Order cabie separately. 


1 DRIVE in Cabinet 


40 track single sided............... 
80 track (dual sided 40 track) 
180 track (dual sided 80 track) 


1 DRIVE/Double Cabinet 


t.t wn = 


BARE DRIVES ONLY 


40 track single sided............. 
60 track (dual sided 40 track) .... 


40 tracksingie sided ............... 289 1860 track (dual sided 80 track) ... A 
60 track (dual sided 40 track) ...... B inch Slimline egi/dbi sided ..... CALL 
160 track (dual aided 80 track) ..... 99 Winchester hard drives 5-30 meg. {САЦ 


S CORVUS HARD DISK 
CORVUS HARD DISKS 


Call for '83 prices - lowest anywhere 


Add 5, 10 or 20 megabytes of storage to your TRS80, IBM, Apple, Atarl, Heath, Zenith, 
Intertec, S-100 and many others. One or several computers can share a hard disk. Get 
simultaneous accessto data for multiple users. A V AILABLE NOW at SUPER SAVINGS. 


PRINTERS 


TCS has the LOWEST PRICES on IN STOCK PRINTERS! 
LETTER QUALITY PRINTERS MATRIX PRINTERS 


STAR GEMINI C.ITOH F-10 (40 cps)............. $1595 

Better than Epson and costs less! DAISY WHEEL 1 (RS) ............ $1695 

100 cps... 180 day warra NEC 3510 / 3530 / 3550 ............ $Call 
Bit t AND Block Graph NEC 7730 /7730.................. 
Friction Feed and Pin Feed paper SMITH CORONA TP-1............. 


BROTHER / COMREX ............. 
EPSON PRINTERS 


Call 
Call 
$Call 


STAR GEMINI 10 (10 Inch pd 
STAR GEMINI 15 & inch carriage 
CATOH 8510 / TEC / PMC 


9o v à 4 а Po 4 P зап за P P à à ңа 7 NJ d à п в 
* eee te PROP аң оп 


à o» xo »o 5 0 4d uo» 3 mom dq ma є « m» $ »dumeuv 
Ce зс азат» вз» ун = 


» "9 » 9 » vw b » o » P э d 9 ө v v # v d$ e * v 


ANADEX 9501-А ................. 
CENTRONICS 352 / 353........... 


Cables and Interfaces available 
OKIDATA printera ., $Cail for Low Prices 


for most popular computers 


For fast. efficient service Heart Of we can ar treight from Dallas 


TEXAS COMPUTER SYSTEMS 


P.O. Box 1327 Arlington, Texas 76004-1327 


TEXAS ORDERS 817/274-5625 


TECHNICAL ASSISTANCE 817/274-9221 
ORDER STATUS 817/277-1913 
TELEX/TWX/Easylink ELN 62100790 


* 800 433-5184 


No tax out of state. Texans add 5%. Prices subject to change at any time. 


..... $139 
Graphic Spooter interface Card/16k to 64k 


GRAPHTRAX PLUS come free in EPSONS 


LEADER in MAIL ORDER DISCOUNTS! 


800 433-5184 
Texas 817/274-5625 


TRS-80 


TCS MODEL III 48k 2 DISK 


уув come wiih 188 day TCS limited warranty. 


$1695 


With standard 40 track 
double density drives. 
Over 340,000 bytes. 
Includes TDOS. 


$1995 


With 2 dual headed 40 
track dbi.density drives. 
Over 730,000 bytes. 


includes DOSPLUS 3.4 
($150 value) 


Fully aesembied and tested systems that are software compatible and functionally 
Identical to Radio Shack units sold at computer stores for $hundreds more. 

п CONTROLLER BOARDS are high quality double sided epoxy boards with gold 

plated contacts. 

п POWER SUPPLY Is the finest switching type avaliable. 

п MOUNTING HARDWARE Inciudes power and data cables. 

о DISK DRIVES are Tandon, the same ones used by Radio Shack . 
density, with a 5 millisecond stepping rate. 


TCS MODEL III DISK EXPANSION KITS 


Controller, Power Supply, Mounting Hardware & Instructions $379 
Controller, Power Supply, Hardware & one 40 track Tandon drive $577 
Controtler, Power Supply, Hardware, two 40 track Tandon drives. 32k mamor 
(everything you need for 2 drive 48k upgrade) $799 | 
Kit 3 but with two 80 track drives (dual sided 40s) $999 | 
.... $1189 


. . 40 track, double 


e uf" ف‎ 


3b Kit 3 but with two 180 track drives (dual sided 80s) 


MODEL 111 SYSTEMS 


Original 90 day manufacturer's warranty. 


eoo om n d ERA“ 


COLOR COMPUTER 


Original 90 day manufacturer's warranty. 


MODEL Ill 4K ..................... $596 
MODEL Ili 16k .....,.............. $Call 
MODEE |". oie ioc "etm geal 
DER ПРАВКЕ аан all | COLOR COMPUTER DISK 0 
MODEL Ill 48k 2 Drive RS232 ...... $Call 


COLOR COMPUTER DISK 1 


TCS MODEL tll S use original RS 
hardware and quality TCS memory. 
160 day limited warranty. 


TCS COLOR COMPUTERS use original 
RS hardware & TCS memory. 
| 180 day warranty. 


TCS MODEL Ill 16k ............... $Call | TCS COLOR COMPUTER 32k ext., $379 
TCS MODEL ІМ 32k ............... $798 | TCS COLOR COMPUTER DISK 0 .. $449 
TCS MODEL IIl 48k ............... $828 | TCS COLOR COMPUTER DISK 1. 40 
Green or Amber Langley Sinclair CRT for VOSEK MENOPO l PES dh 


your customized 


Model Il. . Model 16 . . Accessories . . $CALL 


TES m an mulhorimsd TRE-BO desalar FTOT in Gre 


DEALER INQUIRIES Invited on all TCS MODEL Ill Systems and Kits | 


CUSTOM SOFTWARE FROM TCS 


BTREE Scratchpad BTREE Library BTREE Mail List 
$39.95 $39.95 $49.95 


TCS Exclusive THE PRODUCER $149.95 


The ultimate solution In creating your owncuatom software. I you'rein a јат and can't 
find a program to fit your needa, usethis fast and simple Program Development System 
to tallor make a solution to your problem. Custom design your own screen format with 
complete control over tha number of characters toeach field. Fully view and 
edit all fields at all times. Create a B-Tree structured file allowing you to access data 
rapidly and without sorting. One key access to usar-designed self-help or prompt 
Information, Expand your e rr to eu ri up to 6 calculations for each data field. 
D MUC UCH MORE. 
This system comes complete with Its own Disk Operating System. It wlll make you a 
master of your software needs without hiring a programmer. Or If you are a 
И programmer, this system will save you hundreds of hours In design work for your 
BM cients. Saving time Is saving money! 


WRITE FOR FREE BROCHURE ON TCS PROGRAM GENERATOR 


Circle 334 on inquiry card. 


DISTINCTIVE 
for the 


IBM PC 


Ыш eine 


Personal 
* Computer 
| Age 


(FILLED) 


SET & 

RECT 

(OUT- 
| LINED) 


L | 


y — 
- ЕР, 


A Serious Monthly Magazine 
for the IBM PC User 


POINT | POLY 
SET 
(ABS) 
POLY 
(FILLED) 


Each issue is packed with in-depth hardware 
& softwarereviews, detailed how-to articles, 
reader tips, Q & A, special interest columns 
and much more...clearly written for either 
novice or computer veteran. 


In Recent Issues: | LINED) NUMERIC 


DATA 
SET а 
POINT | POLY 
(REL) | (FILLED) 
| | | 

| FIELD 
LINE | INCR 
(REL) POINT 


INCR 
POLY 
(FILLED) 


€ A Primer on Modems. 
® Legal Rights of Software Buyers. 


e How to make your BASIC programs 
run faster. 


€ Word Processing from A-Z. 
e BASIC v. Pascal: Which is for you? 


eHow to Program your Printer for 
maximum performance. 


€ Free Utility Programs 


DON'T MISS ANOTHER 
EXCITING ISSUE— 
SUBSCRIBE NOW! 


12 Colorful issues $24.00 


CALL TOLL FREE: 


800-824-7888 operator 77 


California only 
800-852-7777 operator 77 


EG | WELCOME! 
= 

| ы Or we'll bill you. 
For more info & foreign rates, write: 


Figure 19: The operation codes (or op codes) of the Picture-Description Instruction 
Personal Computer Age (PDI) G-set. The four columns on the right (that is, bits 0 through 5) are used as data for 
10057 Commerce Ave. various op codes. 

Tujunga, CA 91042 


SELECT 
COLOR 
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is ary computer that sits on a 
table mat directly under it. 


“NAKED” COMPUTERS ARE VULNERZ 
some of the most frustrating static-relatéc 
problems a computer user can encounte 
or erroneous data transmission, loss 
or data, damage to discs or acce 
component failure, or “une 


During the dry winter heating season, you are 
probably more aware of static electricity because 
you can feel it. However, your computer is 
vulnerable to a much smaller ZAP than you can 
possibly feel, and that level of static may occur at 
any time of the year. Even ar conditioning can 
aggravate the problem by drying the air. 


or desk top, without a TouchMat"" static 
| cannot be completely eliminated from the 


THE TOUCHMAT SITS ON THE TABLE, directly 
under the computer, within easy reach of your 
hands and fingers. To discharge static from your 
body, simply touch mat before tuming on computer, 
mivironment or the microcomputer, since people and then periodically during operation. 
are prime generators of static. The best solution 
to channel static charges harmlessly away before Discharging takes less than a second, does not 
they have a chance to spark to sensitive produce a spark, and is absolutely assured by the 
components and accessories. a simple fact that your skin contacts the mat directly. 
(The sweat layer of the human skin is a pnmary 
may conductor of electricity.) Anytime your hands or 
static charges wrists rest on the mat, static discharge is 
automatic. 


Discharging to a metal 
provide a falsesen 
are easily built up agai 
at the computer. 
potentially haz 


TOUCH 
COMPUTER AGAIN! 


A DRAMATIC IMPROVEMENT OVER PUT STATIC CONTROL AT YOUR FINGERTIPS! 
CONDUCTIVE FLOOR MATS, the TouchMat does Save $10 off the suggested retail price of $89. 
not require users to wear leather-soled shoes for Take this coupon to your computer store or office 


effective static discharge. A floor mat may be supply dealer and ask for the TouchMat by name. 
rendered virtually ineffective by today's popular For the name of your nearest TouchMat dealer, call 
DUE and rubber-soled shoes, which insulate tol-free: Save $1 0 on the TouchMat! 

- outside Minnesota only. To the — qe sri + will usd PEN ud peake of qe 
THE BEST THING NEXT TO YOUR (Minnesota residents call collect (612) 430-2062. ai ا‎ эй ме үштү rur mri dip К 
COMPUTER, the cushioning material of the Twin Cities area dial direct.) Block to ре ied Coupon ev Ms MINA 
TouchMat also serves to dampen noise and rebected Dy lan GOOUORIVA USA, Cour wil nol be rre d ео от 
vibration, and prevents your computer from sliding tf not yet available in your area, you may order t agencies, [des or bis wh are nol real sites o 
around on the desktop. Available in a computer- direct for a limited time only. Allow 4-6 weeks for ауле. [мек үрүн ا‎ dik Cual Ma 
compatible beige, 24" x 26", it accommodates all delivery. Visa and MasterCard accepted. Shipping ssa 800-328- Sind (612) 430-2060 Minnesota. 
popular micros. and handling charges extra, | i 

Thi d f 

YOUR “NAKED” COMPUTER — you should be. LIMIT — ONE COUPON PER MAT. 
Static problems cost you time and money. Prudent Dealer inquiries welcome. Offer expires March 31, 1983. StoreCoupon 6654321 
computer users in offices, homes and schools f£/45 4 f? ЛИ ЛИЛИ ЛИЛИ ¢$ 
everywhere are protecting their computer \ j 
investment with a TouchMat. d 


TouchMat is a trademark of, and is manufac i 
exclusively by: Computerware Inc. 

315 South Third Street 

Stillwater, Minnesota 55082 

(612) 430-2060 


m SIGNIFIES OP CODE 


SIGNIFIES DATA BYTE 


DATA 
X1 ddd ddd BYTES 


Ix) ааа ddd 


ссссс- OP CODE, 0-31 
dddddd - 6 BITS OF DATA PER BYTE 


Figure 20: In the PDI G-set of NAPLPS, 
op codes are distinguished from data 
bytes by bit 6. If bit 6 is 0, the byte is an 


op code; otherwise, it is a data byte. 


has the appropriate input device can 
send handwritten messages 
using NAPLPS as the encoding mech- 


even 


anism. 


The best analogy to describe user 
input in NAPLPS is to imagine that 
the user is handed one or more blank 
sheets of paper. (When the three- 


There's an easier way. 

It's called dBASE II™ a relational 
database management system that uses 
powerful, English-like commands. 

With a word or two, you create 
databases, append new data, update, 
modify and replace fields, records and 
entire databases. Display any informa- 
tion, report months worth of data in 
minutes and zip through input screens 
and output forms. 

You can use it interactively and get 
your answers right now. Or save your 
instructions and repeat everything with 
two words: do Manhours, do Project X, 
do whatever has to be done. 

It's being used for accounting, project 
management and hundreds of other 
applications. 

To try dBASE I free for 30 days, 
drop by your local computer store. 

Or if they're sold out, call us at 
(213) 204-5570. If you don't like it, 
you get your money back. 

But we think you'll keep it. 

Because having dBASE II is like 
having a black belt in micros. 
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POINTS e 
к 


LINES 


POLYGONS 


ARCS 


RECTANGLES 


INCREMENTAL LINE 


Figure 21: Some examples of pictures that can be created with NAPLPS instructions. 
Approximately 180 bytes would be used to encode the entire figure. The signature alone 


requires 51 bytes. 


dimensional mode is supported, the 
user will be given an empty box.) The 
user is able to type on the paper, 
draw a sketch on the paper, or do 
anything that his or her terminal 
allows. 

The “paper” is eventually passed to 
a host computer, where it can be for- 


warded to another user (electronic 
mail), stored for later recall, or 
analyzed by the host. The analysis by 
the host can be minimal or extensive, 
again depending on the application. 

At this point, remember that 
NAPLPS is only a sixth-level 


specification in a seven-level model. 


Get the best of your first micro. 


Ashton-late 


© 1982 Ashton-Tate 
CP/M is a trademark of Digital Research 


Circle 34 on inquiry card. 


Deciding Which Computer to Buy 


Of the 1.9 million people who bought small computers last 
year, over 20,000 of them bought the wrong computer for 
their needs. And no wonder. New products are introduced 
into the market at a breathtaking pace. The language 
question. The terminology problem -RAMs, ROMs, bits, 
bytes, bauds, protocols and processors. What's important? 
What's standard and what's optional? Even the dealers are 
confused. 


Tohelp you tackle this problem, we pulled together many of 
our sources -including leading experts in the field, 
manufacturers, marketing analysts, computer dealers ond 
customers. In addition, we utilized computer user groups, 
clubs and associations throughout the United States, contacts 
in Japan and numerous industry and business publicotions. 
COMPUTER GUIDE 1983 is the naturol result of learning from 
the knowledge and mistalses of more than one million 


Each of these languages have their own machine 
requirements. COMPUTER GUIDE 1983 provides the nome, 
machine and machine requirements, documentation and 
price of over 500 dialects, foraver 50 lanquages. COMPUTER 
GUIDE 1983 helps you solve the lanquage problem. 


4. What about the machine? 


Depending on your needs, there will probably be several 
computers still in the running. Now the decision is based on 
the guts of the mochines (hardware). COMPUTER GUIDE 1983 
compares machine characteristics in on eosy to follow 
format. You don't have to be on electrical engineer to make 
an intelligent decision. 


The solution is to work top down and not to go any further 
down than is needed. Your uses for the computer determines 


which machine characteristics ore important. COMPUTER 
GUIDE 1983 divides the machine into five areas -the 
keyboard, video disploy, printer, other peripherals ond 1/0, 
processor ond memory ond direct occess storage. These five 
oreas correspond to your basic mochine needs. For example, 
an accountant needs a keyboard with a numeric keypad; 
word processing requires a printer; games utilize a video 
display; a mathematician wants o very fost machine; lots of 
memory is best when using the LISP lanquoge; ond so on, os 
the hardware combines with the application program to 
develop o complete computer system. 


people. 


The following steps will help you with your computer 
shopping -whether you're buying your first computer, or 
updating the one you have, COMPUTER GUIDE 1983 can 
help you make the right decision. 


4. Whot is the computer to be used for? 


You moy want to use it for entertoinment, financial planning, 
learning how to speak a foreign language, office work, 
drawing and many other tasks o computer does well. The 


possible uses of a computer ore as voried as humon activities. COMPUTER GUIDE 1983 contains machine descriptions for 


over 250 computer systems, produced by over 150 
monufacturers. Informotion is displayed in spreadsheets 
-allowing you to get the informotion you need. You don't 


2. Which program will do the best job? 


There are thousonds of opplication progroms on the market 
to consider. It is the program that gives you the power to 
control the octions of the computer. You must choose the right 
applicotion program. 


Thefirst section of COMPUTER GUIDE 1983 surveys eachof the 
opplication programs available with computers today. 
Similar programs are grouped together and compared -one 
against onother. COMPUTER GUIDE 1983 contoins over 2, 000 
opplicotion programs, grouped in over 100 cotegories 
-including programs for accounting, management, 
professionol uses, word processing, graphics, research, 
gomes, learning and speciol applicotions, Progroms are 
described using comparison charts -listing for each 
application program: the program name, computer(s) and 
system configuration(s) required, the documentation 
available and the price. 


COMPUTER GUIDE 1983 provides you with a quick and 
efficient way of deciding which application program and 


have to bother with extraneous details ond cumbersome 
text. COMPUTER GUIDE 1983 con occommodote millions of 
people in making the right decision, as varied os those 
decisions will be. 


5. Where to buy the chosen computer system. 


COMPUTER GUIDE 1983 lists hundreds of vendors, by 
geographical location, and by the products they sell. It also 
provides additional consumer informotion. The first ship date, 
the ship rate, the number installed to dote, prices ond what 
that includes, purchosing terms and warranties. COMPUTER 
GUIDE 1983 contains the names, addresses ond phone 
numbers of hundreds of manufacturers, dealers and stores 
throughout the United Stotes. 


No one wins when you buy the wrong computer or computer 
product. Make the right decision. Use COMPUTER GUIDE 


which computer and options for thot computer con do the 1983. 
right job for you. 
pe =ч sm em em KB (ШШ iem SPSS SS ПШР ЧЫР ‚ШЕ SSS Se UEM OUO ED л вс UM = um um we wm ИШ ша QU Swe ша uum 
. Th ? 
v» ше NGS Send me COMPUTER GUIDE 1983 


You cannot get a computer to do anything useful unless you 
know how to talk to it. This is no easy tosis. But, COMPUTER 
GUIDE 1983 can help. 


The complete computer buyer’s guide. 


l'menclosing my check for $32.75 plus $1.50 for shipping. 
(Mass. residents add 5% sales tax.) 


The second section of COMPUTER GUIDE 1983 guides you in Mail to: CESS 
selecting the right language. Different dialects of longuages P.O. Box 345, MIT Branch P.O. 
ore grouped in their generic category. The BASIC language, Cambridge, MA 02139 
for example, is a generic name and hos many diolects (617) 491-8925 
-including Microsoft Basic, Atari Basic, Basic Plus and Basic-80. N. 
ame 
Address. 


COMPUTER GUIDE and CESS are trademarks af Computer С Electronic Supply 
Services. P.O. Box 345, MIT Branch P.O. Cambridge, MA 02139. 


Circle 82 on inquiry card. 


City, State and Zip 
Please allow six to eight weeks for delivery. 
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MED 
TEXT 


FLASH 
CURSOR 
NORMAL| STEADY 
ТЕХТ CURSOR 
DOUBLE | CURSOR | 
| | HEIGHT | OFF 


DOUBLE | UNPRO- | 
SIZE TECT 


Figure 22: The two control sets used in NAPLPS. 


NAPLPS merely provides a vehicle 
for the seventh level’ (commonly 
called the application level) that com- 
prises the application programs and 
software (e.g., a banking program) 
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that will run on NAPLPS. Many 
special applications can be developed 
and standardized at level 7 using 
NAPLPS as a foundation. These ap- 
plications may be very specialized 


and might use only a subset of 
NAPLPS. 

When we discuss user input, it 
should be noted that NAPLPS was 
not developed as a standard to be 
used for massive amounts of data en- 
try in large data-processing centers. 
NAPLPS was developed to be used 
by people at home, at work, and at 
play. It was designed to be elegant 
and free-form. 

NAPLPS was designed in this man- 
ner based on the assumption that 
most people do not want to interact 
with computers in robot-like ways. 
People will enter data by looking at 
menus and pointing to selections, 
rather than learning some complex 
command syntax. As we mentioned 
earlier, with a graphics tablet or other 
digitizer, people will even be able to 
input handwritten messages. Studies 
have shown that people want as 
much of their personality as possible 
to be reflected in their communica- 
tion. And they expect that if they 
enter something reasonable, that it 
should be accepted and handled in a 
reasonable manner. 


Macros 

Macros (or macroinstructions) are 
specified in NAPLPS to reduce the 
amount of data that must be trans- 
mitted from the host to the terminal. 
Macros provide a mechanism where- 
by a frequently used multibyte string 
of text and/or graphics can be repre- 
sented by a single-character macro. If 
the name of that macro appears later 
in the incoming data stream, the ter- 
minal retrieves the multibyte string 
and inserts it into the incoming 
stream in place of the macro name. 

Once the string has been inserted 
into the incoming stream, the ter- 
minal processes it as if it had come 
from the host. Also, nesting of 
macros is allowed so that one macro 
can be used to retrieve several other 
macros. Of course, you must be 
careful to avoid looping and recursive 
macros that will endlessly refer to 
each other. 

Ninety-six macro names are avail- 
able. NAPLPS allows a unique, vari- 
able-length string to be stored for 
each name. Also, macros can be used 
in two directions: from the host to the 


| 


DIABEGO6204;..... о Om ооб: нб 
IDS PRISM 132 (COLOR) w/ ACCESS 
C-ITOH PROWRITER 8510 AP 
NEC 3510 SPINWRITER 
МЕС 3550 (IBM) ...................... 
OKIDATA MICROLINE 83A PRINTER 
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HAYES MICROMODEM II (APPLE il) 
HAYES SMARTMODEM 300 baud ......... 
SIGNALMAN MODEM (ATARI 850) 
SIGNALMAN MODEM (IBM PC) 
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0.00 MICROSOFT 64K RAMCARD for IBM 


| 


SALES COMPANY 


SAVE ON ... COMPUTERS - MONITORS 
PRINTERS - PERIPHERALS ‘SUPPLIES 


Amdek Color | Monitor 


Our Lowest Price Ever! 


Manufacturers 
Suggested 
Retail Price ~ 


449.00 


IDS 480 Microprism 


NEW "Maisey'" " Print Quality 


Manufacturers 
Suggested 
Retail Price 


699.00 


59.00 AMDEK VIDEO 300 MONITOR 139.00 
,559.00 AMDEK COLOR III-RGB MONITOR 399. 


ELECTROHOME 13" RGB HIGH RES 


‚499.00 NEC ЈВ1201М(А) 12" GREEN MONITOR.... 169,00 
,995.00 USI P-2 12" GREEN MONITOR 159.00 


USI P-3 12" AMBER MONITOR 175.00 


MICROSOFT SOFTCARD PREMIUM SYSTEM. 


D ORANGE MICRO GRAPPLER + 


159.0( RANA ELITE! w/ CONTROLLER 139.00 


UNADVERTISED SPECIALS ON ° COMREX ° EPSON ° ALTOS * SMITH CORONA 


* All Equipment Factory Fresh w/ MFT Warranty 


OMEGA Hos А Complete Line of Accessories & 
Supplies for the Apple Il and many other 
Popular Computers by manvfacturers like: 

* D.C. Hyes * Microsoft * Tymac 

МЕК Enterprises * Mountain Computers 


* Kensington Microware * Practical Peripherals 
* T.G, Products ® Videx 


OMEGA Stocks Diskettes by: 
* Dysan * Elephont * Maxell * Verbotim 


* Prices Do Not Include Shipping Charges 


OmegaCaries Software by the following 
companies: 

* American Business Systems * Ashton Tote 
e Dakin 5 * Innovative Software * Microsaft 
e Sorcim * Stonewore ® Visicorp 


334 R Cambridge St, , Burlington, Mass. 


® Mass. Residents Add 5% Sales Tax 


= FTV Г Y i = 


CALL TOLL FREE! 
1-800-343-0873 


Call Tall Free for Ordering 
All Others coll [617] 229-6464 


CHARGE IT! 
MasterCard / Visa 


WELCOME AT NO 
КОР NUV 


At Our NEW Locotion... 


EXTRA CHARGE 


ж 


PRICES, SPECIFICATIONS AND 
AVAILABILITY OF ADVERTISED 
MERCHANDISE SUBJECT TO 
CHANGE WITHOUT NOTICE 


(617) 229-6464 
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12 Channels 
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A logic probe and oscilloscope аге по 
longer adequate for analysis in today’s 
digital world. For testing or debugging 
microcomputer or other digital logic 
circuits you need a real logic analyzer. 


The LA-12 captures, stores and displays 
TTL and LSTTL digital data so that 
the instantaneous meaning of the data 

| stream (e.g. data value, ASCII code, 
address) can be understood and 
analyzed long after the actual events 

| have passed. 


= Easy to Use в 10 MHz в Clock 
Qualifier m Trigger input в 3 Trigger 
Qualifiers ш Built-in LED Display — 
No oscilloscope needed в Compact 
= Expandable = Low Cost 


30 day trial 


Purchase an LA-12, use it, and if you are not 
completely satisfied, return it within 30 days 
and receive a full refund. 


Free Offer 


If you order within 45 days, and mention this 
magazine, you will receive a $49.95 input cable 
free with each LA-12 ordered. 


Save $28.95 


In addition, if you enclose payment with your 
order you can deduct 5% and we will pay 
shipping charges. 
All prices are in US dollars for 120VAC. 

To order in the Continental US call 


TOLL FREE 


croComputer, Inc. - 
36 Del Mar Drive, Brookfield, CT 06804 
(203) 775-4595 TWX: 710-456-0052 


Со [ Description | Price [ Towi | 
Logic Analyzer $379.00 
Input Cable 49.95 
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20 Color-coded ар. 
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microclips 
Connecticut residents add 7 29/0 sales tax 


Shipping & 
$10.00 


Handling 
[J Company purchase order enclosed (Rated 
Firms only) 
O Check [] VISA О MasterCard 
Acct. Mo. 
Signature Exp. Date 
Name (Print) 
Address 
City 
Slaie_ ip 


Deater inquiries invited 


February 1983 © BYTE Publications Inc 


NAPLPS CODE 


DEFINE MACRO 26 
SELECT BLUE 
CLEAR SCREEN 
SELECT WHITE 
POSITION (.05, .25) 
TEXT "READY: " 


END 


MACRO 26 


RESULT 


READY: 


Figure 23: An example of the use of macros in NAPLPS. Each time the code for Macro 
26 occurs in the data stream, the word "READY:" will appear on a blank screen. 


terminal and vice versa. The direction 
can be specified when the macro is 
defined. The typical direction is to ex- 
pand the macro into the terminal as 
described above. In the so-called 
transmit macros, the expansion of the 
macro occurs toward the host. 

Transmit macros are usually asso- 
ciated with programmable function 
keys on the terminal. When a key is 
pressed, the string associated with the 
macro and the key is sent to the host. 

Figure 23 illustrates a typical ap- 
plication of macros. Here, a macro 
has been defined. In this case, it was 
given the number 26. Later in the 
stream of NAPLPS instructions, the 
macro name 26 appears and the 
macro is expanded and processed by 
the terminal. The screen will be 
cleared to blue, the color white will 
be selected, and the word "READY:" 
will appear one-fourth of the way up 
the screen and a little in from the left 
edge. (Note that on the display screen 
the word "READY:" may appear to 
be one-third of the way up from the 
bottom; this results from the fact that 
the top quarter of the unit screen is 
not displayed.) Only 1 byte was sent 
to invoke this multibyte sequence. 
With this type of compression, a 
system can be made to appear very 
fast, even over 300-bit-per-second 
data links. 


The Future of NAPLPS 

NAPLPS has finally started to 
emerge as the most extensive text and 
graphics standard in existence. Many 
companies have hundreds of people 
working on NAPLPS-related proj- 
ects. A survey in Data Communica- 


tions magazine predicted that 
NAPLPS will be one of the most sig- 
nificant achievements in information 
exchange in the latter half of this cen- 
tury. 

Part of the reason for this populari- 
ty is the fact that NAPLPS is not only 
a video-graphics protocol but an in- 
formation-exchange language. 
NAPLPS has been used to encode pic- 
tures for plotters, printers, laser 
printers, and phototypesetters. 
NAPLPS can be used to encode pre- 
cise descriptions of logos, trade- 
marks, and physical objects, things 
which heretofore have been very dif- 
ficult to describe precisely. 

NAPLPS comes at a time when the 
information industry is bursting with 
new technology that exceeds existing 
standards for information inter- 
change. NAPLPS is a standard that 
pushes this new technology to its 
limits and still provides the capability 
to accommodate unknown expan- 
sions. 

NAPLPS is only the tip of the 
iceberg. In subsequent parts of this 
series, we will describe how NAPLPS 
fits into the larger scheme of local and 
regional area networks and distribut- 
ed intelligent-terminal systems. 
Topics such as down-loading, file 
transfer, and operating-system evolu- 
tion and compatibility will be 
covered. 

Next month, we will begin to 
describe in detail how to write and 
decode NAPLPS information. In the 
meantime, anyone interested in ob- 
taining more information about 
NAPLPS should obtain a copy of the 
ANSI standard specification. в 
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Realizing Graphics Standards 


for Microcomputers 


Use of the Virtual Device Interface graphics system 
will make portable graphics application software possible. 


Emerging standards for interactive 
computer graphics herald an era in 
which serious graphics applications 
will be as ubiquitous as spreadsheet 
and word-processing programs. By 
promoting program portability, mak- 
ing it possible to run the same pro- 
grams on different computer systems, 
standards will create large markets 
for both software and hardware 
graphics products. As a result, the 
development of sophisticated graph- 
ics applications for microcomputers 
will be economically feasible. The 
benefit for the end user will be more 
software offerings of higher quality at 
reduced cost, 


A History of Graphics Standards 
The earliest graphics standards 


were de facto standards created by a 


small number of manufacturers who 
established dominance in the field by 
producing various successful graphics 
output devices, such as Calcomp 
plotters and Tektronix graphics ter- 
minals. When these companies added 
software support (for example, Tek- 
tronix’s Plot-10 package), their im- 
plementation of graphics-device- 
control routines became the common 
graphics language for applications. 
This situation lasted until the early 
1970s, when the need for broader and 
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Fred E. Langhorst 
Digital Research Inc. 
POB 579 
Pacific Grove, CA 93950 


Thomas B. Clarkson III 
Graphic Software Systems Inc. 
POB 673 
Wilsonville, OR 97070 


more flexible standards was recog- 
nized. 

In 1974, the Special Interest Group 
on Computer Graphics (SIGGRAPH) 
of the Association for Computing 
Machinery (ACM) held the Work- 
shop on Machine Independent 
Graphics at the National Bureau of 
Standards near Washington. This 
conference marked the beginning of 
formal efforts in the United States to 
standardize graphics. The goal: to 
define a generic method for describ- 
ing pictures that could be output to a 
variety of graphics devices such as 
hard-copy plotters and vector or 
raster video displays. 

The International Workshop on 
Graphics Standards Methodology 
held in 1976 in Seillac, France, ac- 
celerated the work begun by SIG- 
GRAPH. A significant development 
was the decision to break the stan- 
dardization task into two com- 
ponents: first, to develop methods for 
making applications programs por- 
table, and second, to develop a func- 
tional description of a "core" or basic 
graphics system. 

In 1977, the Graphic Standards 
Planning Committee released its first 
draft of a graphics standard, the SIG- 
GRAPH Core Standard. This draft 
incorporated input and output 


capabilities for a range of graphics 
devices but did not address the 
emerging field of raster graphics. 
Then, after two more years of work, 
the committee released a major pub- 
lication, the Status Report of the 
Graphic Standards Planning Commit- 
tee, at the annual SIGGRAPH con- 
ference in 1979. Included was a 
methodology and specification for 
the Core Graphics System, raster- 
graphics extensions to the Core 
System, a description of Metafile (a 
device-independent picture file) and a 
model for distributed graphics 
systems. This document also provid- 
ed the impetus for the formation of 
the ANSI (American National Stan- 
dards Institute) Technical Committee 
X3H3 for Computer Graphics Pro- 
gramming Languages. Formed in 
1979, this ANSI group is now the 
major graphics-standardization body 
in the United States. Meanwhile in 
Europe, the Deutsches Institut fur 
Normung (DIN), the German stan- 
dardization institute, was working on 
a parallel effort to produce its 
Graphical Kernel System (GKS). 


Current Standards Efforts 

Present efforts in standardization 
focus on two main interface levels: 
the programmer interface and the 


APPLICATIONS PROGRAM 
PROGRAMMER | 


INTERFACE —— —— —— —— —— —— ———- —— эы ышы GKS INTERFACE 


LEVEL 
GRAPHICS UTILITY SYSTEM 
DEVICE 


INTERFACE — — — — ——— — —— — | — — — —— —— — — —— — VDI INTERFACE 
LEVEL 


| p ————25 58 
eee шш —_ 


RIVER | UNIVERS/ . NAPLPS 


DEVICE | ИМЕК 
PHYSICAL DEVICE, | | 
NONSTANDARD INTERFACE 


Figure 1: The two main levels of graphics standardization are the programmer and 
device-interface levels. The Graphical Kernel System (GKS) provides a standard inter- 
face between the application program and graphics utility programs. The Virtual 
Device Interface (VDI) standardizes the interface between graphics utilities and device 


[ DEVICE 


PHYSICAL DEVICE, 
STANDARD INTERFACE 


drivers. 


device interface. The programmer in- 
terface refers to the conceptual model 
as well as the syntax the programmer 
uses when incorporating graphics 
functions into an application pro- 
gram. The device interface refers to 
the protocol used for communication 
between the device-independent and 
the device-dependent functions 
(sometimes called the DI/DD inter- 
face). The programmer interface stan- 
dardizes the calling sequence and 
functions of a graphics-procedure 
library, while the device interface 
defines a device-driver protocol that 
is consistent for all graphics devices 
(see figure 1). 


The Graphical Kernel System 

The Graphical Kernel System 
(GKS) is the principal emerging stan- 
dard at the programmer level. GKS 
has felt the influence of many na- 
tional organizations, including ANSI 
in the United States, and is justifiably 
described as an international stan- 
dard. Now a Draft International 
Standard, the GKS specification is 
frozen awaiting final adoption as an 
ISO (International Organization for 
Standardization) standard. 

GKS allows portability of graphics 
application programs between dif- 
ferent computer installations by pro- 
viding a consistent interface in high- 
level languages such as FORTRAN 
and Pascal. It also improves a pro- 
grammer's ability to work on dif- 


ferent systems by providing a 
graphics model and syntax that are 
common to several systems. This is 
accomplished by standardizing the 
way in which graphics functions are 
accessed and by providing graphics 
output on a virtual device surface 
defined in normalized device coor- 
dinates. The application program 
may then control the way individual 
workstations interpret the normalized 
coordinates, which are translated to 
real-device coordinates for display, 
although the other layers of the 
system are fooled into thinking they 
are communicating with the idealized 
virtual device. 

Reflecting the rigors of its origin in 
the flexibility it provides, GKS sup- 
ports a full set of drawing primitive 
commands (with variable attributes) 
for data input and drawing, support 
for multiple workstations, and 
device-independent picture segments. 
It also supports raster graphics 
through a comprehensive set of area- 
fill and pixel-array primitives. While 
GKS provides device independence 
for standard functions, nonstandard 
operations are also made available 
through the Generalized Drawing 
Primitive, a well-defined mechanism 
to escape from GKS that allows a 
programmer to access the unique 
capabilities of a particular device. 

Let's take a look at some parts of 
the GKS specification. 

GKS Workstations: A GKS work- 


station is a single display surface and 
one or more input devices. The dis- 
play surface is usually a cathode-ray- 
tube screen, although it could be a 
plotter bed or some other device. 
Multiple workstations that may 
operate in a single, interactive 
graphics session might include, for 
example, a raster display, a plotter, 
and a storage display tube. GKS pro- 
vides the logical interface through 
which the application program con- 
trols physical devices, allowing the 
application to redirect the flow of 
graphics data to another I/O device 
at any time. 

GKS Graphics Primitives: The 
basic drawing primitives in GKS are 
the polyline, polymarker, and text 
primitives. The polyline primitive 
draws a sequence of vectors (straight 
lines) between pairs of points that 
form a sequence specified as an array 
(sort of a “connect the dots” com- 
mand). A single line is merely a 
special case of the polyline, defined 
by specifying both endpoints (rather 
than relying on a sometimes am- 
biguous and confusing current-posi- 
tion model). The polymarker primi- 
tive, chiefly used to identify points on 
plotted curves, is similar to the 
polyline except that a marker symbol, 
rather than a vector, is drawn at each 
specified point. The text primitive 
allows text strings to be displayed at 
any position with any orientation. 

GKS also supports raster devices 
with fill and pixel-array primitives. 
The fill operation paints the interior 
of a closed polyline (polygon) with a 
specified color or pattern (such as a 
crosshatch). The pixel-array primi- 
tive allows a two-dimensional array 
of pixels of different colors, called a 
cell, to be defined. The cell may then 
be replicated over an arbitrary area 
simply by giving the desired bound- 
aries. This operation finds many uses 
in imaging applications such as video- 
frame displays, cartography, and 
other scientific areas. 

Some graphics-output devices have 
incorporated unusually powerful ca- 
pabilities into their repertoire, such as 
the ability to draw arcs, circles, and 
bars. GKS allows an application pro- 
gram to access these capabilities 
through a special escape mechanism 
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Figure 2: GKS provides a versatile set of viewing transformations. A window may be 
defined in the application's conceptual "world space," which selects a portion of that 
space to be viewed. The window is mapped to an area or viewport in an intermediate 
virtual space called the normalized-device-coordinate (NDC) space. This space appears 
identical to all devices in the system. Each workstation can then define its own window 
into the NDC space; each workstation window is mapped to its own viewport on the 
device display surface. This transformation allows each workstation to have a separate 


view of the NDC space. 


called the Generalized Drawing Prim- 
itive. By passing an identification 
number and the required parameters 
to the driver, any unique feature of 
the device may be invoked. In effect, 
the Generalized Drawing Primitive is 
a standard way to be nonstandard. 
Attributes: Associated with each 
output primitive are attributes that 
alter the object's appearance. For ex- 
ample, the polyline primitive has line- 
type (solid, dashed, etc.), width, and 
color attributes. Polymarkers have 
attributes of style, size, and color; the 
styles comprise a choice of common 
ASCII (American Standard Code for 
Information Interchange) characters. 
Text primitives have attributes of 
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size, color and orientation; and multi- 
ple character fonts can be accessed if 
they are available in the graphics 
device. Color indexes may be defined 
by associating a desired color speci- 
fied in RGB (red-green-blue) inten- 
sities with a color-index number; the 
color values of primitives are then 
given as the appropriate index. 
Viewing and Transformations: 
GKS allows the user or programmer 
to define a coordinate space, called 
the world coordinate space, that is 
appropriate for each application. 
This world coordinate space is 
mapped into device coordinates in a 
controled manner through two 
distinct operations: normalization 


transformations and workstation 
transformations. GKS first trans- 
forms world coordinates into a 
normalized-device-coordinate (NDC) 
space by defining a working region, 
or window, in world-coordinate 
space. NDC space acts as an abstract 
viewing surface or an intermediary 
space between applications and de- 
vices. The NDC space is then trans- 
formed into the device coordinates 
(DC) of the workstation. When mul- 
tiple workstations are used, each may 
have a distinct view of the application 
by setting its own workstation win- 
dow. The last transformation allows 
the workstation to set a viewport, the 
active region of the device's potential 
workspace, which can be used for 
scaling and translating the original 
picture (see figure 2). 

Graphics Input: A full set of input 
operations allows an application pro- 
gram to receive input from a broad 
range of interactive input devices. 
The input operations are grouped 
into five classes: choice, locator, 
pick, string, and valuator. This vital 
flexibility allows GKS to support the 
optimum input device for a particular 
working environment. The result is 
improved interactivity through which 
the full potential of the graphics 
man/machine interface can be real- 
ized. The request-locator function 
returns the position of an image enti- 
ty in world coordinates, while the 
request-valuator function returns an 
indication of the current value of a 
continuous valuator device such as a 
potentiometer. The  request-choice 
function returns an integer that repre- 
sents one of a set of choices. The pick 
function returns the graphics segment 
number that corresponds to the ob- 
jects being selected with graphics in- 
put. Finally, the request-string func- 
tion reads character input from a key- 
board device. The way in which these 
logical functions are implemented 
(through a joystick, a mouse—like 
the one used with the Apple Lisa, 
function keys, etc.) is workstation 
dependent. 

Inquiries: To aid the programmer, 
GKS provides an inquire capability 
that allows the application program 
to find out information about its sys- 
tem environment: the current operat- 


Master Programmer Pavel Breder Does It Again! NEW SUPER POWER! (version 3.3) 
puts you in control of CP/M. Now for CP/M B6 and MP/M 86, too. 


"POWER IS A GREAT PROGRAM" - infoWorid Software Review Nov B/ B2 


POWER! 


POWER! works with CP/M or MP/IM 
оп апу computer, 


POWER! gives you complete con- 
troi over CP/M! 


Ever accidentally erased a file? 
POWER! restores erased files! 


Ever fiddled with PIP in copying 
files? POWER! replaces PIP and is 
faster and easier. You simply pick 
files to be copied from a numbered 
menu. POWER! feeds the names to 
CPIM for you - no need to type file 
names, no typing errors...ever! 


Tired of CP/M's scrolling through 
text files? POWER! goes through 
files for you, page by page, file by 
file, or line by line with instant halt 
at your finger tips. 


Ever lost data on a glitched disk? 
POWER! tests disks and fixes 
glitched disks. 


Damaged Directory? 
POWER! allows you to repair the 
directory! 


Afraid of HEX numbers? 
POWER! automatically converts 
HEX to DECIMAL, BINARY & ASCII. 


Need to patch or change a program? 
POWER! searches memory, dis- 
plays memory, and lets you change 
memory wherever you want. 


Want to locate a file? 

POWER! sorts the directory, 
searches all disks or all user areas 
automatically for files for you. 


The first super program that 
puts you in control of CP/M. 9 


Annoyed at having to keep a 
system disk in Drive A:? POWER! 
doesn't require a system disk in 
any drive. 


Renamed a file using = and all that 
typing? POWER! lets you pick files 
from a numbered menu and 
prompts for every action. 


Ever accidentally overwritten a file? 
POWER! checks first and asks per- 
mission. 


MORE THAN 


MONEY 3 CK GUARANTEE 


Need to manipulate data on a disk? 
POWER! reads and writes any track 
or sector independently. 


Ever make a mistake in the DDT? 
POWER! loads disk data to ANY 
memory address, not just 100, and 
writes to the disk from any memory 
address. POWER! Single-Steps , 
through memory, moves memory, | 
compares memory sectors, tests 
memory, allows you to change 
memory and saves to disk using 
Decimal numbers. 


NOW POWER! permits you to 
securely lock any file with your 
password to protect sensitive infor- 
mation from prying eyes. 
PASSWORD program inciuded 
FREE with every POWER! order. 


Dislike BDOS errors? 
POWER! ends BDOS errors, and 
gives you a way out. 


Trouble identifying files? 

POWER! marks original files and 
their copies for you. POWER! also 
compares files and finds identical 
copies regardless of name. 


Can't remember odd file or program 

name abbreviations? POWER! lets 

you deal with disk files by number. 

Never type or mistype file names 
again. 


POWER! does more..NEW version 
of over 55 command utility pro- 
grams is the only CP/M housekeep- 
er you will ever need to really get 


control of your computer. A great . 


buy, too, at less than $2.75 each. 


Previous purchasers of POWER! 
Exchange your original disk for 
updated version with the new 


commands and brand new 
manual. $35.00 
credit card, check or C.O.D. 
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memory board. . icas: $599.00 SA450 DS/DD .. $250.00 7715-1 . $23 
QUADRAM SA800/801 SS/SD. . $365.00 772044 А 525 
Quad Board - 256K, Parallel Port, Serial SA850/851 DYDD.  ..... $459.00 772544 uec 20. $26 
ИО. Clock Calendar with battery QUME "VEU e. 
рар 5599.00 DTS DS/DD.. . , . . . $269.00 SPINWRITER 
512K Ram with Serial /O. . . . $799.00 pis e Cae Ep 5469.00 = i E Уз 
Microfazer Parallel . . .,. 3199.00 ^X COIMEAS FFD ee ee 
Microfazer Cable . $37.95 MICRO-FLOPPYDISK БОР 519 
Quad Colorl............ $299.00 DRIVE SYSTEM mE 3529: 519 
Quad Color {640 x 200. $499.00 This 3° Amdek M icro-Floppy disk Drive bos ED $16 
Quad Color Ill 640 x 400... $699.00 offers up to | Megabyte storage. Two Loo —————— v4 $20 
TBM PC. COMPLETE LINE $ MPLETE LINE TESE drives (with built-in power supply} are PC 8023A... .............. 84 
— en DM, furnished to commodate Micro-Floppy- OKIDATA 
IBM disk Cartridges, ... ....... $699.00 82A $429. 
РС Complete System: includes 64K HARD DISK SYSTEMS BA о $699. 
IBM-PC with 2 Floppy Disk Drives, For IBM and Apple from Devong | 
| " | 84AP parallel. , .. ‚.. $999. 
Floppy Drive Controller, 12° monitor, and Corona 84۸6 serial $1099. 
Color Graphics card. All for SMB. , ....... $1595.00 remi feed керке еШ: 
pi^ DENN. OI EE такоо е ET A Parallel cable e tO E or 
AST COMBO CARD Complete subsystem with software, Atari] .- 29, 
AST Combo Сага 256K ram, Parallel cables and power supply. 
Port. Sertal Port, Clock Calendar and PRINTERS MONITORS 
ee Areca CONI ND rA E 
irae ta a А. г MX-80 W/graftrax plus . . . . $439.00 Video 100. . |. $89. 
P a : М ic Б /P. ind І MX-80 FT W/graftrax plus ... $499.00 Video300.... ....  ..$179. 
pu = T ° mE | 35229 00 MX- | 00 W//graftrax plus ... $659.00 Video 300A [Amber]. ... .$159. 
Floppy Disk Controller w/Serial Atari to epson cable. ....... $35.00 Video 310 (for IBM PC} .... $179. 
Pot. . . .  . ....$239,00 IEEE Рег, . 525.00 Color | 13" composite 
HERCULES GRAPHICS CARD Apple parallel . $35.00 monitor. TIPO. aa 
Capabilities and t IS completely MX-70, MX- 80. M X-80 FT Color-ill (Med-res} i ox . $399. 
compatible with DOS software for ribbons ET 514.00 Color4V.. .... . ора $999. 
vp ce iss жакыи $489.00 МХ-100 nbbons ........... $24.00 DMV Board for Apple Il... . $139. 


Business & Home Computer: 


Circle 346 on inquiry card. 


MDEK 

olor I| 16 color modulation 

Kits usa Tte e ess 9.99 
tart to Color | interface 

Cable.  ..,.. ., . . 519.95 
IC-20 to Color | interface 

Cable ..... .. .......... 19:95 
EC 

F1201M 12" green 

dis: уш» E ha ss $169.00 
“-1212M 12° color {Lo-Res}... 335.00 
—1203DH {A} 12" (Hi-Res] ... $752.00 


691 video interface cable for 


NEC err $29.95 
LECTROHOME 
¥ RGB monitor [Med-Res) . .. $299.00 
Y" RGB monitor (Hi-Res) .... $549.00 
TSC module. $25.00 
spercolor Board . .. $199.00 
3 color ІВМ cable......... $39.00 
color IBM cable.. .... . $39.00 
ЕС РС-8000 cable ........ $39.00 


OMREX 

R-5500 12” monochrome 

displaya son So ys, «+ E $89.00 
R-6500 13" composite color 


monitor,  ............ $299.00 
R-6600 13" color RGB 

monitor . . $499.00 
ABINETS/POWER SUPPLY 
ual 8" disk drive cabinet/ 

Se a ae eee ee $249.00 

ual 54" disk drive cabinet/ 

Oo TET $99.00 
ngle 54" disk drive cabinet/ 

s Pm peewee. 969.00 


single side double density 8' disk 
drives, cabinet/power 


UPPY.. .. .......... $895.00 


PECIAL PRICES 
ARE ONLY PART 
JF OUR SERVICE 


Sales and Service: 
[714] 730-7207 


Circle 346 on inquiry card. 


CompuSHacs 


=e 
' ap 
cone a а 


APPLE Н+ COLOR 

COMPUTER SYSTEM 

Apple 1+ computer system with 64K 
Ram, two "DataDrive" disk drives, 
controller card, Z80 card, 80 Column 
card and a high quality Comrex 6500 
composite color monitor. .... $2499 


Applelil+ Computer System with 48K 
of memory. "DataDrive" disk drive, 
controller card, 12” green screen hi- 
contrast monitor. All cables and manuals 
are included for a CompuShack price 
Ol aar SEE І , , 51599 
For the same system listed above with a 
16K сага, Z80 card and an 80 Column 
card add 20  .... $351 


OTHER PRODUCTS FOR APPLE II 


PDS UNIVERSAL 
780 card CP/M included... . $159.00 
80 column card ‚‚ $199.00 
Disk drive controller card W/ 
diagnostics software ..... $99.00 
Disk drive controller... .... $79.00 
PDS 
DATA DRIVE® 
100% 
Compatible 
disk drive for 
Apple 1 +. 


5279.00 


SUGGESTED RETAIL PRICE is . 


Drive with controller card... . 
SPACE SAVER 
Slim line drive for Apple ll +... 


$429.00 
$359.00 


$399.00 


CompuSHACK 


(714) 730-7207 


R. H. ELECTRONICS 
Super fan 1 and one outlet... . 
Super fan Il W/ Zener Ray and 


$59.95 


two outlets . , $79.00 
HAYES MICROCOMPUTER 
PRODUCTS 
Micromodem 11. ‚—..., 9299.95 
Smartmodem 1200 baud full 

Пире s . ..... 9529.95 
Micromodem Il manual/ 

USE. es eye ets. dre $15.00 
T G PRODUCTS 
Game paddles ........,... $29.95 
HOV SHES MEE $45.95 
Select a port . , ТЕРИ 545.95 
STREET ELECTRONICS 
ECHO 1 speech synthesizer... $175.00 


THE OSBORNE 1 PERSONAL 
BUSINESS COMPUTER 
The Osborne | comes standard with 


64K Ram, 2 Floppy Disk Drives, Serial 
Interface, Modem Connection, IEEE 
488 Interface C Basic, CP/M and Supercalc 
for the Best Price In The County... Call 


FRANKLIN ACE 1000 COMPUTER 
SYSTEM 
64K Ram, Upper and Lower case letters, 


12 Key numeric, Alpha Lock, Visicalc 
Keys, Two "Data Drives" and Control- 
ler, 12" (green) monitor ..... $1699 
Color Card add . а ‚ $59 
KAYPRO II COMPUTER SYSTEM 

64K Ram, Perfect Writer, Perfect Filer, 
Perfect Speller, Perfect Calc, S-Basic, 
CP/M version 2.2, two disk drives, 9" 
(green) monitor, RS232 interface, Parallel 
Printer interface, and Weatherproof 
carrying case ..... ... .. $1699 


WERKE OPENING | RETAIL 
STORES THROUGHOUT 
THE USA. SOON! 


WELCOME 


CALL YOUR LOCAL COMPUSHACK DEALERS: 


* 
* 


California Anaheim 
Concord 
La Mirada [213] 947-6284 
Newport Beach * 
San Diego [714] 457-2149 
San Jose [408] 973-1444 
Tustin [714) 730-7207 
Walnut Creek  * 
Westminister 
Woodland Hills [213] 888-0030 
Colorado Denver (303) 422-3925 
Idaho Twin Falls P 


* 


Headquarters Telex: 181667 


Answer Back COMPDSHAK TSTN 


[312] 964-4612 


* 


Illinois Chicago 
Montana Great Falls 

Missoula — (406] 721-1811 
New York X Albany А 

Rochester 

Rome [315] 336-0266 
Texas Austin [512] 258-1062 
Washington Richland * 

Spokane * 
Wisconsin Verona 


(608) 845-7110 
Canada Toronto * 
U.K. London 01-935-0480 


ALL FLOPPIES REPAIRED QUICKLY AT L@W COST 
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APPLICATION LAYER 


LANGUAGE LAYER 


GRAPHICAL KERNEL SYSTEM (GKS) 


Ей) 
OTHER HARDWARE GRAPHICS HARDWARE 


Figure 3: This layer model shows the relationship of GKS and VDI to other components 
in a graphics system. Each module may call the functions of the adjoining layer below. 
An example of thisis the Graphics System Extension (GSX) to the popular CP/M family 


of operating systems. 


ing state, primitive attributes, view- 
ing operations and transformations, 
and device capabilities. 


Device-Level Interfaces 

Two emerging standards are ad- 
dressing the hardware-driver inter- 
face level. One of these, the North 
American Presentation-Level-Proto- 
col Syntax (NAPLPS), was developed 
by a team at Bell Laboratories as an 
extension of graphics developments 
in the Canadian Telidon videotex 
system. (See the article "NAPLPS, A 
New Standard for Text and Graphics: 
Part 1" by Jim Fleming and Bill Frezza 
on page 203.) NAPLPS (pronounced 
"nap-lips" has been adopted by 
AT&T as a standard for transmitting 
text and graphics over telecommuni- 
cation lines. In some computer- 
graphics applications, NAPLPS prob- 
ably will "sit below" another, more 
general, device interface called the 
Virtual Device Interface (VDI). This 
relationship is illustrated in figure 1, 
where the NAPLPS block is placed 
under the dashed line of the Virtual 
Device Interface. 

The VDI standard is being 
developed by the ANSI X3H33 Tech- 
nical Committee as a standard inter- 
face between device-independent 
software and graphics devices. VDI 
makes all devices appear as identical 
virtual graphics devices by defining a 
standard input/output protocol. The 
unique characteristics of the physical 
graphics device are isolated in the 
device-driver software module. This 
technique has been employed by in- 
dividual vendors to make their own 
products compatible with a wide 
range of devices, similar to the way 
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operating systems such as Unix or 
CP/M are interfaced to a multitude of 
hardware configurations. VDI takes 
the concept a step further by provid- 
ing potential industry-wide com- 
patibility. 

The VDI specification is expected 
to be frozen during the summer of 
1983. For the graphics-equipment 
manufacturer, the adoption of this 
standard means that a VDI driver for 
a particular graphics device need be 
written only once. All graphics ap- 
plications that conform to VDI would 
then be able to communicate with the 
device through the standard device 
driver. Long-range benefits will be 
more evident as equipment and semi- 
conductor manufacturers begin im- 
plementing more of the software- 
driver functionality in hardware—in 
effect moving the VDI interface down 
into the graphics device itself. This 
development in graphics is a direct 
parallel to other standardization 
efforts, such as the Shugart 
Associates Standard Interface (SASI) 
for disk-drive subsystems. The SASI 
hardware and protocol specification 
allows OEMs (so-called original 
equipment manufacturers) to freely 
mix disk subsystems and host com- 
puters made by different firms. The 
popularity of this approach stems 
from the many benefits it offers to the 
industry: less design effort expended 
reinventing the wheel, numerous sec- 
ond sources of parts, higher reliabili- 
ty with a proven design, reduced 
costs, and larger markets. Similar 
benefits will accrue to computer 
graphics as a result of the standard- 
ization efforts that are at last bearing 
fruit. 


Graphics Standards as Products 

Although the cost of hardware, 
especially semiconductor memory, is 
usually cited as the major inhibitor to 
truly widespread use of interactive 
graphics, this is becoming less and 
less accurate. The lack of universal 
standards has dulled the impact of the 
dramatic reduction in component 
costs in the past decade. The impend- 
ing advent of these important stan- 
dards paves the way for implementa- 
tions of computer graphics that will 
enjoy widespread availability and 
economies of scale. The success of 
this approach has been demonstrated 
in the microcomputer world by such 
de facto standards as the 8080-com- 
patible microprocessors and the 
CP/M operating system. 

Digital Research in collaboration 
with Graphics Software Systems Inc. 
(GSS) has recently responded to the 
potential offered by the new stan- 
dards by expanding the capability of 
the CP/M family of operating sys- 
tems with an upgrade called the 
Graphics System Extension, or GSX. 
This upgrade provides full graphics 
capabilities to the user through the 
normal CP/M function-call access 
mechanism. The architecture of GSX 
has been carefully designed to allow 
the extended CP/M to maintain com- 
patibility with nongraphics applica- 
tions and to use system resources in a 
way that is consistent with a small- 
system environment, according to the 
structure shown in figure 3. 

Digital Research has also provided 
a package called GSS-Kernel that 
presents a GKS interface to the 
graphics-application programmer 
using the graphics functions provided 
by GSX. GSS-Kernel, a linkable run- 
time library, will increase program- 
mer productivity while providing 
program portability through the stan- 
dard GKS interface. In addition, ap- 
plications using GSS-Kernel will be 
source-code compatible with large 
computer systems running GKS pro- 
cedures libraries. 


GSX Architecture 

GSX is composed of three major 
components: the graphics-device op- 
erating system, the graphics in- 
put/output system, and the Gengraf 


Introduce your Apple їо 
thousands of new programs 
with the new Microsoft SoftCard. 


A more powerful Apple. When you add the new Microsoft software. Products that work. Products that are 
SoftCard system to your Apple П or II Plus, you also add constantly being enhanced. And when the 
the ability to run thousands of CP/M-80® based programs. enhanced versions are ready, we make 
Languages. Utilities. Applications programs that range the enhancements available to our 
from word processing and data base management to analysis customers. Like the 60K enhance- 
and forecasting tools. Thousands of software tools for busi- ment for the SoftCard system. That 
ness, professions and the home. Tools that can turn vour kind of product support is just one of 
Apple into a far more productive machine. And, the the ways we earned our reputation. 
new SoftCard system is enhanced, allowing you to E — Ask your dealer. Ask about the superior 
run 60K programs. If you already have a SoftCard Е 5 applications programs the SoftCard 
system, ask your dealer about Microsoft's W ° system makes available to your Apple. High 
inexpensive upgrade kit. ty programs for almost every area of home, 
Two computers in one. With the )usiness, and professional use. Then, ask for a 
SoftCard system, your Apple becomes imonstration of the complete Microsoft SoftCard 
two computers. One that runs Appie package... and any of those thousands of new programs 


software, another that runs you can introduce to your Apple. 
CP/M-80. Which means you'll 
BETTER TOOLS FOR MICROCOMPUTERS 
A complete solution. The SoftCarc 
system includes everything. The eas 
operating system. Microsoft BASIC plus 
GBASIC for graphics applications. And, the utilities e Geo 
Why Microsoft? Microsoft was the first personal computer " " "m ; 
: : Icrosoit 15 a registered trademark о ICrTOSO orporation 
software manufacturer. The very first. Today, Microsoft software ООМО КСО г 
There's a reason. Microsoft has earned a reputation for better CP/M-80 is a registered trademark of Digital Research, Inc. 
Circle 275 on Inquiry card. 


double the utility of your computer. 

Aa—SER 
install SoftCard circuit board. The CI = та 
you need to manage CP/M-80 files. BELLEVUE, WASHINGTON 98004 


DEVICE DRIVER 


0100 


0000 


USER-PROGRAM AREA 
(TRANSIENT PROGRAM AREA) 


SYSTEM 
DATA 


NONGRAPHICS 
FUNCTION 
CALLS 


Figure 4: GSX consists of the device-independent (GDOS) and device-dependent 
(GIOS) components. These are loaded at run time below the BDOS (basic disk 
operating system) module in high memor y. Initial loading of GIOS and GDOS from the 
system disk is performed by a loader routine attached to the application program by the 
GSX Gengraf utility when the program is created. During operation, graphics work- 
stations may be changed by making a request to GDOS that causes a new device driver 


to be loaded from the disk. 


utility routine. The graphics-device 
operating system, or GDOS, is analo- 
gous to the BDOS (basic disk operat- 
ing system) module in the standard 
CP/M system and contains the de- 
vice-independent portion of GSX. 
The graphics input/output system, or 
GIOS, contains the device-dependent 
drivers which, like the basic in- 
put/output system (BIOS) in stan- 
dard CP/M, provide the necessary 
“glue” to connect GDOS with the 
particular characteristics and com- 
mand sequences of a specific graphics 
device. Finally, the Gengraf utility 
configures a graphics-application 
program to run in the GSX environ- 
ment. 

Figure 4 shows the relationship of 
software components of a GSX- 
extended CP/M-80 system. GDOS 
and GIOS form a path to graphics 
devices that is essentially parallel to 
the BDOS and the BIOS. Normal 
operating-system calls, such as read- 
ing from or writing to the console or a 
disk drive, are initiated by the BDOS, 
and the BIOS provides the device- 
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dependent interface. Graphics calls 
are intercepted and serviced by 
GDOS and passed to the appropriate 
device-dependent driver within 
GIOS. In reality, only one device- 
driver routine is resident in memory 
at any time; the other device drivers 
are stored on disk. The application 
program may request use of a new 
workstation at any time, and GSX 
will insure that the proper device 
driver is loaded as needed. This 
choice of implementation maximizes 
the memory available for the applica- 
tion program. 

Graphics-Device Operating Sys- 
tem: Access to all graphics operations 
is through function calls to GDOS, 
made in the same manner as BDOS 
calls except that an additional param- 
eter list is specified to transfer 
graphics information. This informa- 
tion includes a graphics operation 
code, a control array, a parameter 
array, and a point array. Point lo- 
cations are passed to GSX in a nor- 
malized-device-coordinate space. 
Here all point locations are specified 


with x,y coordinates between 0,0 and 
32767,32767. GDOS then transforms 
the NDC coordinates into the device 
coordinate system through a scaling 
operation using device-specific infor- 
mation that was passed when the cur- 
rent workstation was opened for use. 
This scheme not only provides a VDI- 
compatible method of passing coor- 
dinate values, but also allows points 
to be specified as integer arrays, thus 
saving memory space and processing 
time. 

GDOS is also responsible for 
dynamic workstation assignment. 
Each device on a system is associated 
with a workstation-identification (ID) 
number. When GDOS receives a re- 
quest to assign a workstation (change 
the currently active graphics device), 
it determines which driver corres- 
ponds to the indicated workstation 
ID and loads that driver into 
memory. The new driver is loaded 
into memory in the same locations 
formerly occupied by the previous 
driver so that memory requirements 
are minimized. The logical associa- 
tion of workstation ID number to a 
particular device is made through an 
assignment table, a text file stored on 
the system disk. You can alter the 
correspondence of workstation ID to 
specific device drivers simply by edit- 
ing the assignment-table file with any 
text editor. 

Graphics Input/Output System: 
The GIOS component of GSX con- 
tains the device-dependent code that 
translates between the Virtual Device 
Interface and the unique charac- 
teristics of a real graphics device, 
making all graphics devices appear to 
the application program as identical 
virtual devices. The VDI specifies the 
pseudo-operation code for a graphics 
operation as well as a set of input and 
output arguments. The input argu- 
ments include an array of control 
parameters, an array of input 
parameters, and an array of input 
point coordinates. The output argu- 
ments include control parameters, 
output parameters, and output point 
coordinates. The control, input, and 
output parameters are unique to the 
particular operation being performed 
(see table 1). 

Often, the capabilities specified by 


MACROTECH International Corporation 


-100 World News 


22133 Cohasset Street, Canoga Park, California 91303 • 213-887-5737 


MP Family Growing 


Another product recently introduced by 

Macrotech is soaring to the top of the best- 
seller list. The Multiuser II is a 128 kbyte 

70ns CMOS static ram memory board thatis 

unquestionably without peer in the S-100 
marketplace. It’s a 6-layer board with blazing 

speed, 8/16 data transfer protocol, and ultra- 
low power external battery support. The 

same M? memory mapped addressing archi- 
tecture so in demand with system software 

professionals is now standard in the new 

Multiuser II. M3 was first developed by Macro- 
tech for the popular Multiuser I 256K dynam- 
ic ram board to meet the demanding require- 
ments of today's sophisticated systems. 


Ale , ALEXA 


AY А12 


Macrotech's advanced memory mapping 
scheme allows each 4K block of the 16 bit 
(64K) logical addresses to be dynamically 
translated to any 4K block of the physical 
memory. Global memory can be configured 
to any size and located anywhere in the logi- 
cal address space. All remaining memory can 
be addressed through the remaining logical 
address space by simply reloading the map- 
ping registers to address the desired physical 
memory blocks. This scheme permits unlimit- 
ed use of all on-board physical memory. 


Megabyte S-100 Memory Here Now 


Major breakthrough made by 
Macrotech International Corporation 


CANOGA PARK (MI)-January 20, 1983-Mike Pelkey, president of Macrotech International 
Corporation, today announced a majortechnological breakthrough in S-100 dynamic memory 
board density. A full megabyte of high speed dynamic ram is contained on a single stan- 
dard size S-100 multilayer P.C. board. The product, dubbed 'Max' meets all IEEE/696 mech- 


anical and electrical specifications and byte 
parity generation/checking is included as a 
standard feature. Max supports IEEE/696 24- 
bit addressing (selectable at any 128K boun- 
dary), 8/16 data transfer protocol, phantom 
line operation, and the same ultra low noise 
bus signal filtering provided on Macrotech's 
popular high performance 256K dynamic 
memory board. 

Max is in production now and shipping at 
the all-time low cost per bit list price of $1,983 
in unit quantity. 

Bruce Kimmel, Macrotech’s sales manager 
reports that customers are being served on 
a "first-in, first-out” basis and warns that due 
to a high incidence of graphics and similar 
memory-intensive applications, along with an 
unwillingness in the trade to pay exorbitant 
prices for memory, backlogs may occur for 
Max which could delay shipments against 
some late orders. With the improbability of 
second sourcing for some time, interested 
parties are urged to get orders in as soon as 
possible. Bruce can be contacted at 22133 
Cohasset Street, Canoga Park, California 
91303, or reached by telephone at (213) 
887-5737. 


Where it all started: pictured is the popular 
Multiuser I, Macrotech’s first product. This 
widely used board provides 256 Kbytes of 


dynamic ram with 4K page memory map- 


ping (called M3), 8/16 bit operation, 24 bit 
addressing and byte parity checking. 


Virtual Disk 
Flexibility Cited 
CANOGA PARK-January 20, 1983-Macro- 
tech reports their Multiuser I and Multiuser 
II S-100 ram memory boards can be used as 
both system memory and "virtual disk" stor- 
age in eight or sixteen-bit applications. Ad- 
dressing flexibility is the key. The Multiuser 
M? memory mapped addressing is guaranteed 
to allow memory partitioning to fit the exact 
requirements of your system without ever 
wasting a single byte. 

Today's trend in operating systems appears 
to include extended memory capabilities to 
allow for the recent technological advances 
in semiconductor memory. A close look at 
Digital Research's new CP/M 3" for example, 
would lead you to believe that it was especial- 
ly created to fit Macrotech's family of Multi- 
user memory boards. (It wasn't, but try to find 
one that fits better.) 


MACROTECH 
Announces 
Distribution Expansion 


CANOGA PARK-January 20, 1983-Macro- 
tech is now establishing domestic and inter- 
national dealer/representative networks. The 
California based firm is expanding it's cus- 
tomer support through these channels and in- 
vites inquiries. Volume users and retailers 
should contact the company for details. 
Macrotech's marketing director Bob Ryle 
states, "IEEE/696 has made S-100 legitimate. 
It is rapidly gaining acceptance due to its in- 
herently superior speed characteristics.’ Ryle 
attributes the growing demand for Macrotech 
memories to Macrotech’s strict adherence to 
the IEEE standard. Circle 240 on inquiry card. 


Circle 103 on inquiry card. 


AIMING 
TO PLEASE 


if you Know anything at all about Com- 
puter Furniture and Accessories, you 
know that we bend over backwards to 
make our customers happy. That’s 
why we'll modify our standard line of 
computer desks and accessories to 
meet your special requirements. With 
custom tops and desk configurations, 
special data shelves, micro shelves, 
risers, keyboard recesses, cable cut- 
outs and paper slots, as well as custom 
paint and top laminate colors. At CF&A 
you get all this plus durable construc- 
tion, reasonable cost, and personal 
service. More 


than ever, 0 
CF&A is aim- СЕД 
ing to please. 


Computer Furniture and 
Accessories 
515 West 132nd Street 
Gardena, CA 90248 
(213) 327-7710 


Houston Warehouse: 
Hamilton and Associates 
8050 EI Rio 
Houston, TX 77054 
(713) 741-1505 
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Op Code Description 


1 Open Workstation: initialize a graphics device (load driver routine if 


necessary) 


Polyline: output a polyline 
Polymarker: output markers 


Cell Array: display a cell array 


— OOOnN OO W N 


— h 


function 


12 
13 
14 
15 
16 
17 
18 
19 
20 


№ 
— 


Close Workstation: stop graphics output to this workstation 
Clear Workstation: clear display device 

Update Workstation: display all pending graphics on workstation 
Escape: enable special device-dependent operation 


Text: output text starting at a specified position 
Filled Area: display and fill a polygon 


Generalized Drawing Primitive: display a generalized drawing primitive 


Set Character Height: set text size 

Set Character-Up Vector: set text direction 

Set Color Representation: define the color associated with a color index 
Set Polyline Line Type: set line style for polylines 

Set Polyline-Line Width: set width of lines 

Set Polyline-Color Index: set color for polylines 

Set Polymarker Type: set marker type for polymarkers 

Set Polymarker Scale: set size for polymarkers 

Set Polymarker-Color Index: set color for polymarkers 

Set Text Font: set device-dependent text style 


Set Text-Color Index: set color of text 

Set Fill-Interior Style: set interior style for polygon fill 

Set Fill-Style Index: set fill style for polygons 

Set Fill-Color Index: set color for polygon fill 

Inquire Color Representation: return color representation values of index 
Inquire Cel! Array: return definition of cell array 

Input Locator: return value of locator 

Input Valuator: return value of valuator 

Input Choice: return value of choice device 

Input String: return character string 

Set Writing Mode: set current writing mode (replace, overstrike, complement, 


erase) 


Set Input Mode: set input mode (request or sample) 


Table 1: Operation codes available under the Graphics System Extension (GSX). 


the VDI standard are not provided by 
a particular graphics device. In some 
cases, the device-driver software 
emulates the required function. For 
example, four line styles are specified 
by VDI: solid, dashed, dotted, and 
dashed-dotted. If a graphics device 
does not have the ability to produce 
these directly, their automatic genera- 
tion is emulated in software. For ex- 
ample, if a dotted line cannot be pro- 
duced by a device, the required line 
style is produced by generating a 
series of short solid lines with in- 
tervening spaces. 

Gengraf: The final component of 
GSX is the Gengraf program. Gengraf 
is a utility program used by the ap- 
plication programmer to configure a 


graphics program for use with GSX. 
Gengraf appends a special loader 
routine onto the graphics program. 
This loader brings GDOS into mem- 
ory and loads the default graphics- 
device driver before execution of the 
graphics program begins; therefore, 
GSX (GDOS and GIOS) is brought 
into memory only when a graphics- 
application program is executed. 
Otherwise, the programmer has use 
of the full user-program space 
available under CP/M. 

The loading and linking of GSX is 
completely transparent to the user at 
run time. In CP/M-80, the linkage to 
GDOS is established by the Gengraf 
loader at run time by a substitution of 
the GDOS entry point in place of the 


A e NEW IMPROVED [983 MODELS 


i é |. COMPUTER The entire О.Т. product line has been redesigned and improved using com- 
Ga | SYSTEMS puter controlled manufacturing techniques to insure the highest quality. 
b tm 4 ПТ — "ЧӘР Мапу new features have been added to every item. The О.Т. 1983 models аге 
| pem among the best S-100 products available on the market today. They are fully 


| "Quality Throughout" compatible with the latest 16/32 bit cpu's. 


Call (800) 238-3100 today for the location of your nearest dealer and/or to 
| д } 800-238-3100 obtain the 1983 O.T. catalog. Substantial dealer/OEM discount offered. 


z а Stocking dealers with retail showrooms and mail order facilities include: 
Q.T. Products Division Q.T. Systems Division 


COMPATIBLE COMPUTER CORP. GOLDEN WEST COMPUTERS Priority One, Chatsworth, CA €) 800-423-5922 
3330 South Third St. West 60 North 300 West : = .994. 

Salt Lake City, UT 84115 B ovo. дёп Bison Products, Los Angeles, CA 213-994-2533 
Ө (801) 974-0999 Ө (801) 373-1467 Compatible Computer, New York City 212-221-7900 


NOTICE: CP/M is atrademark of Digital Research, Turbodos of Software 2000 and INFOWARE of Compatible TERMS: Cash prepayment @ 2% discount, COD or net 30 days with prior credit approval. Initial dealer/OEM 
Computer Corporation. The ОТ. products and systems above are produced and sold under license by orders must be COD or prepaid (MC/Visa credit card OK). Purchase orders accepted trom D&B rated firms. 


Compatible Computer Corporation and Golden West Computers, Inc. The О.Т, trademark and product designs Shipping and handling charges estimated at $0.50/0 UPS ground and $1.00/Ib UPS Blue Label or airfreight. 
remain the property of the licensor, ОТ. Computer Systems. lnc. of Hawthorne, Сані. Minimum $3.00. Utah residents add sales tax. Export orders welcomed—teiex 426382 ITA UL 
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ОТ. MAXI-SYSTEM PACKAGE—Model 800P Q.T. MINI-SYSTEM PACKAGE — Model 500P — 


$6,395.00 $3,995.00 


List $7,995.00— Save $1,600.00 List $4,995.00— Save $1,000.00 
—QT 8” Mainframe with 8 slot Motherboard —Televideo 925 Full Featured CRT a B Green CRT TM 
—Choice of printer: C. Itoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.) : 


—Dot Matrix printer (M82A) 


• CP/M standard. Turbodos optional. 
• Reliable Single Card Electronics 


The Q.T. Maxi-System is an industry standard S-100 expandable microcomputer which is ideal for general 
business computing, word processing and data base Management applications. CP/M operating system is 


standard. MP/M or Turbodos optional. Unique Infoware® utilities simplify operation and user training. • 780 CPU/Universal DMA controller 

e Electronics on Two Cards • 64K RAM Standard e Universal Disk Controller — * 2 Megabytes on line e Dual Double Sided/Density Drives 

* 4MZ 280A CPU e Parallel Printer Port e 10-40 MB Hard Disk Option * Expandable to 256K RAM e Memory: 64K RAM & 320K Disk Drive 
e Filtered Fan e Two A.C. Outlets e Key Lock Switch • Two Serial Ports e Cables, manuals, Infoware® Utilities 


Package Price Includes Cables, Documentation & Utility Programs. Model 800 alone .................. 54,995 Model 500 alone ............. $3,495.00 
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ОТ. MICRO-FRAME" —Series 600 Q.T. MINI-FRAME"—Series 500 ОТ. MAXI-FRAME" — Series 800 
| Desk Top-Plain Front Panel Desk Top—Dual Mini Drives Desk Top for Dual 8" Drives 
e Holds two 51⁄4” Drives 
° 6 to 22 slot Motherboard e Full Cutout Array • 6, 8, 12 slot Motherboard 
e Full 1/0 Cutout Array e 6. 8 or 12 slot MB e Universal Drive mounts 
29 Fused EMI/RFI Filter РА Fused EMI/RFI Filter e Key lock Power Switch 
ОТ MICRO-FRAME — e Heavy Duty Power Supply e Hard Disk Power Supply • Heavy Duty Power supply 
(+ 8V@16A + 16V 93A) (+ 8/ @16А, + 16V 3A, (+ 8V 916A, + 16V@3A, + 5V@5A, 
Йй j QTC-MF+1 Мо МВ ...... $499 4-12VQ5A, +5V@5A) — SV@1A, + 24V@5A) 
QTC-MF+6 6 slot MB .... $599 QTC-MF--MD (No MB) ..$699 ОТС-МЕ-+001 NoMB ..... $799 
QTC-MF+8 8 slot MB .... $649 QTC-MF+MD6 6 slot MB .$799 ОТС-МЕ+006 w/6 s. MB .. $899 


ОТС-МЕ + 12 12 slot MB ... $699 QTC-MF--MD8 8slotMB . $849 ОТС-МЕ--008 w/8s. MB .. $949 


«GT MN-FRAME" — QTO_MF + 18 18 slot MB... $799 OTC-MF 
cae -MF--MD12 12 slot MB $899 TC-MF +0012 w/12 s. MB . 
Ex ОТС-МЕ +22 22 slot MB ... $899 idi i ы, 


Standard features & Options: All QT mainframes are built on a strong steel chassis with sturdy heavy 


a . : А А MA а 
" ža gauge aluminum covers. Heavy duty power supplies have individually fused outputs and are shielded by 
ОТ. PRO-FRAME Series 700 an EMI/RFI filter & line surge protector. Standard 1/0 cutouts include provision for 16 OB 25's, 1 DC 37. 2 
Rack Mount— Constant Voltage DA 15's, centronics parallel, 134 pin and 250 pin IOC ribbon cable connectors. Filtered positive pressure 
cooling fan. Twin AC outlets provide convenient connection for and control over printer and terminal. 
ОТС-АМ + 12 12 slot MB... $799 Standard colors are charcoal/light grey to march Televideo terminals. Optional colors include brown/tan 
and federal spec. ivory at extra charge. Constant voltage power available on most models—add 
QTC-RM + 18 18 slot МВ... $899 $100.00. EIA rack vor rails available on some units—add $95.00. Complete OEM customization 
QTC-RM + 22 22 slot MB ... $999 available on orders of 10 or more units. Contact factory for details and pricing. 
1 | | " 1 
, H Fe. 
Q.T.'s All in One 


Universal Disk Drive Cabinet 
e Expandable * Accepts ail 8" drives 


£ QT's unique new disk drive cabinet has been designed to 
| — From—Tandon Panel accept virtually any 8" drive on the market today from 
| —— Tandon Thinlines to 40 megabyte Quantums. Features 


| . DUAL 8” HORIZONTAL DRIVE CABINET 
include interchangeable face plates (Qume, Shugart, Lm P E : 
Tandon, etc.) and "electronics in adrawer" construction SINGLE 8” VERTICAL CABINET Dimensions: 5"H 17"W 20"D 


to simplify installation and maintenance. Heavy duty Size: 11"Н 11"W 18"D Designed to provide basic disk storage 
power supply will carry any combination of up to four Perfectadd-on disk drive for any capacity for S-100 and other computers. 
Thinline, two standard, or one hard disk drive with floppy system. Accepts most brands. Low profile permits table top stacking. 


apiid dide - 5V “ЖИ 24V@5A. MEL MEE $299 — OTC-DDC--88H ,...... — A $349 
A - | queer | 
EDU HS о QT. "ALL IN ONE" EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 
number of drives) ......... Vacate MS $25.00 QTC-DDS+0 with two single sided Siemens Drive (0.5MB) ........... $695 
| Tandon 4-drive power cable ...... а $15.00 QTC-DDS + 1 with one double sided Mitsubishi Drive (1MB) .......... $895 
DataCables available ...,......, — $20-50.00  QTC-DDS + 2 with two DSDD Mitsubishi Drives (2MB) ............. $1,495 
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normal BDOS vector at memory lo- 
cation 5. GDOS intercepts all 
operating-system function calls. If the 
call is a standard CP/M request, it 
passes control to BDOS; if the func- 
tion call is for a graphics operation, 
GDOS services the request. Because 
GDOS is loaded below GIOS, mem- 
ory is automatically allocated for 
GIOS and GDOS; the size of the tran- 
sient program area (TPA), deter- 
mined by the GDOS entry point, is 


FRANCHISE OPPORTUNITIES. 


automatically adjusted. The memory 
map in figure 4 shows how GDOS and 
GIOS are loaded into memory at run 
time below the standard CP/M-80 
components, BDOS and BIOS. The 
GSX extension to CP/M-86 works 
slightly differently by reserving a 
special interrupt vector for GSX com- 
munications. Also, the memory- 
management facilities of CP/M-86 
take care of loading the GSX modules 
into the free memory available. 


IT'S 

NEVER BEEN 
A BETTER 
TIME! 


good sense to go with a leader: 


1425 W. 12th Place 
Tempe, AZ 85281 


"The Solution Store" 
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The computer industry is experi- 
encing a spectacular growth, by 
1990 it will become a 20 billion 
dollar industry. Computer retail- 
ing was one of the few industries 
not seriously effected by the 
recent economic crisis. 


Now...is a good time to consider 


a franchise opportunity with MicroAge, a leader in computer retail- 
ing. MicroAge fas a proven “track record" with over thirty fran- 
chised stores throughout the United States and Canada. In an 
industry where experience is crucial, MicroAge has it, with six years 
computer retail experience and three years in franchising. It's just 


If you're committed to success in computer retailing, it's essential you 
evaluate the MICROAGE COMPUTER STORES Franchise opportu- 
nity. Investment: $130,000-$200,000. 


For detailed information about MicroAge “Franchise Opportunities,” 
call (602) 968-3168 or write to: 


MicroAge Computer Stores Inc. 


MicroAge 
computer store 


Circle 255 on inquiry card. 


Conclusion 

The adoption of the GKS and VDI 
standards at the programmer and 
device-interface levels offers potential 
object-code portability for microcom- 
puter graphics-application programs, 
Not only will programmers see a con- 
sistent interface to graphics functions 
in their high-level languages, but 
compilers and graphics run-time 
libraries can be generic, with device 
dependencies residing in the operat- 
ing system. Because of this, each 
hardware OEM will install the graph- 
ics portion of an operating system on- 
ly once. Compilers and other utilities 
that conform to the VDI standard will 
then be able to access the virtual 
devices of a system without special 
adaptation. In time, the hardware 
manufacturer, confident of a stable 
device interface, will begin to place 
higher-level functions into the device 
hardware (or firmware). Eventually, 
graphics devices may incorporate a 
full VDI interface, eliminating the 
need for device drivers entirely. 

New products, such as GSX and 
GSS-Kernel, that are based on the 
emerging standards, will contribute 
to the realization of widespread, low- 
cost computer graphics. In the past, 
the adoption of formal standards or 
the emergence of de facto standards 
has proved to be a powerful market 
stimulant. Because of its unique em- 
phases on low cost and a competitive 
software environment, the micro- 
computer industry is especially sen- 
sitive to the benefits of graphics stan- 
dardization. Graphics users owe a 
debt of gratitude to the many re- 
searchers who distilled an inherently 
complex technology into a consistent 
and flexible set of useful constructs. 
In the end we shall all benefit from 
the power of computer graphics. B 


Reference 

"Graphical Kernel System (GKS)—Function- 
al Description," Draft International Standard 
ISO/DIS7942, version 7.02, August 9, 1982. 
Copies of this approximately 200-page docu- 
ment can be obtained for $28 from American 
National Standards Institute Inc., 1430 
Broadway, New York, NY 10018, (212) 354- 
3300. 
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BOARD YOUR IBM 

PC MAY EVER 

: t ve NEED... 
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FOR A LIMITED TIME, BUY A 256K 
QUADBOARD AND RECEIVE A 64K MEMORY BO ARD FREE 
EMORY | BOARD FOR ONLY $44.* 


Е LJ 


(3) Proof of purchase (256K label from Quadboard 
рох). TOTAL 

(4) Warranty card, showing warranty number and ail 
information filled in. 

(5) All receipts, coupons, and proof of purchase forms 
must be mailed together in order to qualify for a 
memory board. Must be postmarked no later than 
March 1, 1983, and received by Quadram by March 
I5, 1983. Void where prohibited or taxed. 


* Quadram suggested retail prices: 
25@K Quadboard— $995 Ol 
64K Memory Board socketed for up to 192K—S$350 CORPORATION 
192K Memory Board— $595 


О Check Enclosed О VISA О MasterCard 
Account #—— Expiration Date 


Offer void where prohibited or taxed by law. Expires February 15, 1983. 
Allow 8-10 weeks for deliver y. 
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CHARGE, OR A 192K МЕ 
In order to receive a free 44K memory board or a 192K BEBBENEBBERBEBBBBEBBERBEBEBERBBERBENBNEBH 
memory board for $44, you must purchase a Quadboard a Name E 
with 25@K installed by Quadram from an authorized = = 
Quadram dealer between December 1, 1982 and ш “Address = 
February 15, 1983. B - 
To receive your memory board, send: a B 
a Ш Cy State Lip z 
(1) The original sales invoice showing dealer name, El a 
address, date purchased, and purchase price. = Please include shipping and handling charge 5500 B 
(2} Coupon from newspaper or magazine (or rebate B -k Memory Board FREE ЁЁ 
form available from dealer) completely filled in. m ia 
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INTRODUCING THE 
Fg ad wa 103 and 103/212 
» = М. SMART:-CAT" 
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They Do 
Everything. ч 
With Less. I .. 2... 


Take your pick. With either one, you'll get two very See your dealer today and get yours. He does have a 
important advantages. bunch, but it's not unlimited. 
First, each is the best modem in its class. They do 
more, do it easier and do it in less space. The reason: SMART-CAT MODEM FEATURES: 
our LSI technology is state-of-the-art. Our Smart-Cats e Built-in Dialer (Touch-Tone or Rotary) * Auto Answer 
run better and cooler—and will * Direct Connect 
for years. * Analog & Digital Loopback Test 
Second, you can get your hands * Extensive Software Command Set 
on either one of them right now. * Busy Detect (Allows Modem To 
No waiting. Your local dealer has Be Programmed To Redial) 
a shelf full. * 103 Smart-Cat Modem: 


The price is something else, too. 300 Baud, Full Duplex 
Suggested retail: * 103/212 Smart-Cat Modem: 


12 ‚ Ful 
The 103/212 Smart-Cat $595. 300 or 1200 Baud, Full Duplex 
The 103 Smart-Cat $249. 


18664 Oxnard Street, Tarzana, CA 91356 


(800) 423-5419 
In California: (213) 996-5060 
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Look at what the best modem 


It’s better. J-Cat does the 
things you need for professional 
performance. No fussing to get 
it into the right answer or 
originate mode; it does it auto- 
matically. LED’s show you 
status; and audio “beeps” tell 
you when you reach a busy 
signal, detect a carrier, get a 
dial tone, etc. 

And you can hook it into 
any modular RJIIC phone jack. 


Our engineers have come up 
with some state-of-the-art LSI 
technology and a whole new 
modem. 

It's smaller. J-Cat is about 
1/5th the size of an ordinary 
modem. Easy to stick-on, tuck- 
in, put anywhere you want. 


| 
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[ | 


PAN 
7 1% 3179510 


от Direct Connect, FCC 
Part 68 Registered 


m Auto Answer 


= Auto Search (Originate or Answer 
Mode) 


ш Disconnect/Test Key 

= Connect/Break Key 

ш Self-Test 

= Audio Line Status Indicator 


J-CAT FEATURES: 
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18664 Oxnard Street, Tarzana, CA 91356 


has been reduced to. 


It costs less. If you've 
shopped around, you know a 
modem with close to these fea- 
tures costs $250 or more. Our 
LSI technology has iet us do 
the right thing with the price, 
too. Suggested retail — $149. 

Smaller is definitely better. 

See your dealer. He has 
them right now. 


Introducing the Novation 
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ACTUAL SIZE 


= Dialtone/Busy Status at Serial 
I/O Connector 


m Off Hook Control at Serial 
I/O Connector 


= Compatible With EIA-RS232C or 
TTL Interfaces 


ш Low Power 


= Andit’s from Novation, the world's 
leader in personal communications. 


(800) 423-5419 
{ In California: 


] (213) 996-5060 
Circle 477 on Inquiry card, 
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The IEEE Standard 
for the S-100 Bus 


With industrywide standardization, manufacturers can 
independently design components that are compatible. 


The microcomputer industry got 
started in late 1974 when a series of 
articles appeared in Radio Electronics 
magazine describing construction 
plans for a computer called the Mark 
8. It was based on the first commer- 
cially available microprocessor, 
Intel's 8008. Today, the 8008 is ob- 
solete. Nevertheless, the Mark 8 was 
the first microcomputer to be put 
within the reach of anyone but em- 
ployees of a very large company, and 
response to the magazine articles was 
tremendous. 

Just before the Mark 8 articles ap- 
peared, Intel had announced a greatly 
enhanced microprocessor, the 8080. 
Les Solomon, who was an editor at 
competing Popular Electronics, 
decided that his magazine should also 
publish a computer-construction arti- 
cle, but that it should use the newer 
8080. He suggested to Ed Roberts, 
then the president of a small company 
called MITS, that Ed’s company come 
up with a microcomputer kit. (MITS, 
or Micro Instrumentation and Tele- 
metry Systems, usually specialized in 
electronics for model rocketry but 
had just published a successful scien- 
tific-calculator construction article.) 
Ed agreed and the Altair 8800 com- 
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Mark Garetz 
Chairman, IEEE-696 Committee 
Compupro Division, Godbout Electronics 
Oakland Airport, CA 94614-0355 


puter was born. The first Altair arti- 
cle appeared in the January 1975 issue 
of Popular Electronics and was an in- 
stant success. MITS figured that it 
might sell a grand total of 200 units. It 
received more than 200 orders the 
first day the article appearedl 


Pioneer microcomputer 
builders MITS and IMSAI 
both chose to use a 
100-pin bus to connect 
motherboard and 
daughter boards. 


The Altair was a modular com- 
puter system, meaning that each of 
the computer's functional blocks was 
contained on one circuit board, or 
module. The circuit boards plugged 
into slots on a motherboard, which 
connected the various modules 
(daughter boards) together, with elec- 
trical connections made over a group 
of common lines called the bus. This 
type of system is described as bus- 
oriented. MITS called its bus the 


Altair Bus. The designers chose a con- 


nector for the motherboard that had - 


100 pins—not because of any design 
considerations but rather because 
they got a good buy on a surplus 
quantity of them. The layout of the 
signals on the bus seems as if it were 
chosen by the printed-circuit-board 
layout artist rather than a design 
engineer. The signals themselves are 
little more than the buffered control, 
address, and data lines from the 8080 
microprocessor. (We are all lucky 
that Intel did its homework when de- 
signing the 8080's architecture.) 
Being one of the first commercially 
available microcomputers, the Altair 
had many shortcomings. After all, 
the electronics community was low 
on the design curve of microprocessor 
systems, Learning from MITS's mis- 
takes, designers in a company called 
IMSAI (IMS Associates Inc.) decided 
they could build a better version of 
the Altair and proceeded to do so. 
Luckily the IMSAI designers decided 
to “second source” the Altair and 
used the same bus in their computer, 
which was called the IMSAI 8080. 
Meanwhile, many other small com- 
panies appeared, advertising add-on 
boards designed to work in both 
Altairs and IMSAIs. The bus was 
soon being called the Altair/IMSAI 


THE SOLUTION IS IN THE VISISERIES. 


No matter what kind of problems 
youre trying to solve with an IBM 
Personal Computer, there’s a program 
in the ever-expanding VisiSeries" line 
that will give you the solution. Faster, 
better, smarter. 

Take our VisiCalc? program for 
the IBM Personal Computer. It’s #1 in 
the business. Because it takes the work 
out of working with business numbers. 
The VisiCalc program is the powerful 
“electronic worksheet” that speeds 
planning and budgeting. You can ask 
“what if?" and see the answers imme- 
diately. So youcan analyze the impact 
of decisions before youmake them. 

Our VisiTrend/Plot™ program 
makes it easy to analyze data and see 
the results in easy-to-understand 
charts and graphs. 

With our VisiF ile™ program 
you can organize, maintain and more 
effectively use the information your 
business needs. 

Is alot of your workday taken up 


with scheduling projects and esti- 
mating costs? Our VisiSchedule™ pro- 
gram will help you do it better, with 
alot less work. 

And for helping you manage your 
valuable time, organize your personal 
information, nothing could be of more 
value than our VisiDex? program. 

Our VisiCalc Business Forecast- 
ing Model™ package will give you 
vital financial information 4 
about your business. 

Andour Desktop/ , 

Plan™ program will 
speed and auto- 
mate all your 
financial and 
business 

planning. 

Put the 
VisiSeries 
programs to 
work on your 
IBM Personal 
Computer. 


© 1982 VisiCorp. IBM is a trademark of International Business Machines Corporation. 


Get all the details from your 
VisiCorp retail computer dealer. Or 
write Customer Services, VisiCorp, 
2895 Zanker Road, San Jose, CA 95134. 

THE VISISERIES 
FOR THE IBM 
PERSONAL COMPUTER 
| FROM 
VISICORP” 
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EMPLOYMENT 
OPPORTUNITIES 


| Project Manager 


HP 3000 


Standard & Poor's Corporation, 
the leader in the financial informa- 
tion products and services field has 
an opportunity for a proven Com- 
puter Professional to join its Tech- 
nical Planning Group in New York 
City. This position will have multi- 
project management responsibility 
in our financial products develop- 
ment area and requires an asser- 
tive communicator who can inspire 
the confidence of management as 
well as the trust of subordinates. 


Ideal candidates will have a solid 
HP 3000 programming  back- 
ground in FORTRAN with IMAGE 
and successful full project life cycle 
management experience in devel- 
oping financial systems. A bach- 


aff 


elor’s degree in a quantitative dis- 
cipline is essential; an advanced 
degree is preferred. 


Position is located in 
New York City and provides 
relocation assistance. 


We offer a highly competitive 
salary, a state-of-the-art operating 
environment and comprehensive 
company benefits. For immediate 
consideration please forward a de- 
tailed resume, including salary his- 
tory and requirement in confidence 
to: Employment Coordinator, 
Standard & Poor’s Corporation, 25 
Broadway, New York, N.Y. 10004 


An Equal Opportunity Employer m/f 


Standard&Poors 
Corporation 


bus. Many other companies also pro- 
duced bus-compatible computers and 
products, and each wanted to tack its 
name on as well. Names such as the 
Altair/IMSAI/Cromemco/Polymor- 
phic/Processor Technology bus were 
not uncommon. The situation was 
clearly getting out of hand. 

Roger Mellen, one of the principals 
of Cromemco, decided that a generic 
name was needed for the bus. His 
idea was to call it the Standard 100 
bus, or 5-100 for short (100 because it 
had 100 pins). The name caught on. 

All the various manufacturers of 
S-100-compatible products had 
adhered to the bus pin arrangement 
fairly well. Only a few minor varia- 
tions existed, and most of these were 
compatible additions using previous- 
ly unused lines. However, although 
the various manufacturers used the 
same names for the signals, the timing 
of the signals could vary widely from 
manufacturer to manufacturer. This 
created many problems for people 
trying to get Board X to work with 
Board Y, etc. Something had to be 
done. 

Bob Stewart, then chairman of the 
[EEE (Institute of Electrical and Elec- 
tronics Engineers) Computer Stan- 
dards Committee, suggested to George 
Morrow and Howard Fullmer (two 
noted S-100 designers) that they at- 
tempt to quantify the bus-timing rela- 
tionships and other aspects of the bus 


and submit the bus for approval as an 
IEEE standard. The IEEE thought it 
was a good idea, and so did George 
and Howard, so a task number was 
assigned to the effort and a working 


to the address below. 
group was formed to draft the stan- 
dard. The task number was 696, and 


BUTE | 
the standard will be known as IEEE 


P.O. BOX 900, NY 10020 696. 


The working group prepared a pre- 
liminary draft and passed it around 
for comments to everyone working 
with the S-100 bus. John Walker of 
Let Marinchip Systems proposed a 


. method for allowing 16-bit processors 
McGraw-Hill's and memory to use the bus as well as 
Classified 


8-bit processors. David Gustavson 
| proposed a scheme that would allow 
Ads Work 
For You 


For only... 


$1064 


To place your ad call 212- 
997-2556, or send your copy 


your recruitment ad in 
this 4" space will reach 
300,000 qualified readers 
just like yourself. 


up to 16 DMA (direct memory access) 
devices to exist on the bus at any one 
time. A few new signals were pro- 
posed by Kels Elmquist of Ithaca In- 
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A Quick Reference to the IEEE-696 Bus Layout 


- 


Here is a guide to the IEEE-696 bus layout for easy reference. The letters RFU stand for "reserved for future use"; the IEEE com- 
mittee may assign signals to these pins at some future date. The letters NDEF mean "not defined"; these pins are available to be 
assigned signals by manufacturers, a procedure that requires notifying the committee and providing full documentation for the 
users. The asterisk (*) indicates a negative-true signal; note that some signals are not necessarily true or false, although the lack of 
an asterisk in their name might imply positive-true sense. 


Signal Signa! 
Pin Name Origin Pin Name Origin 


master 
master; slave | or slave | anywhere 


master 
master | slave | or slave | anywhere 


E TON X 51 +8V X 
"mm iru X 52 — 16V X 
3  XRDY X 53. OV X 
4  VMIO* X 54 SLAVE CLR* X 
se ЭҢ X 55  TMAO* X 
6 VI2* X 56 TMA1* X 
y. МІВ" X 57 TMA2* X 
8 Vl4* X 58  sXTRQ* X 
9 VI5* X 59 А19 X 

10 = VI6* X 60 SIXTN* X 

T VILI X 61 A20 X 

12  NMI* X 62 A21 X 

13 PWRFAIL* X 63 А22 X 

14 TMA3* X 64 A23 X 

15 А18 X 65 NDEF 

16 А16 X 66 NDEF 

17 A17 X 67 PHANTOM"* X 

18 SDSB* X 68  MWRT X 

19  CDSB* X 69 RFU 

20 OV X 70 OV 

21  NDEF VI WRFU 

22  ADSB* X (2 “ROY X 

23  DODSB* X SS amnes X 

24 4 X 74  HOLD* X 

25 pSTVAL* X CS HESEN X 

26 pHLDA X - 76 pSYNC X 

27 RFU 77  pWR* X 

28 RFU 78 pDBIN* X 

29 A5 X 79 AO X 

30 A4 X 80 Al А X 

31 A3 X 81 A2, X 

32 A15 X 82 A6 X 

33 А12 X 83 А7 X 

34 A9 X 84 A8 X 

35 001 (or ED1) X (X) 85 A13 X 

36 DOO (or EDO) X (X) 86 A14 X 

37 A10 X 87 A11 X 

38 004 (or ED4) X (X) 88  DO2 (or ED2) X (X) 

39 DOS (or ED5) X (X) 89  DO3 (or ED3) X (X) 

40 DO6 (or ED6) X (X) 90  DO7 (or ED7) X (X) 

41 012 (ог OD2) X (X) 91 014 (or OD4) X (X) 

42  DI3 (or ООЗ) X (X) 92 DI5 (or OD5) X (X) 

43 017 (or OD7) X (X) 93 DI6 (or OD6) X (X) 

44 5М1 X 94 ОН (or OD1) X (X) 

45 SOUT X 95 DIO (or ODO) X (X) 

46  SINP X 96 sINTA X 

47  sMEMR X 97 sWO: X 

48  sHLTA X 98 ERROR* X 

49 CLOCK X 99 POC* X 

50 OV X 100 OV X 


276 February 1983 © BYTE Publications Inc 


= a T. 
adi 


С A Database That Catches Mistakes? 


That's My Qbase. 


Presenting Qbase'" The Personal Database And Reporting System 
That Prevents Mistakes Before They Become Expensive. Just $189 Complete. 


There's no question that databases 
are useful tools for storing and retrieving 
information. Thousands of professionals 
use databases to monitor inventory, man- 
age mail lists, record fixed assets, and 
keep track of personnel records. 

So what's the problem? 


NOT ALL DATABASES ARE 
CREATED EQUAL 


In hundreds of personal computer 
applications, users agree on one thing: 
there's nothing more aggravating than a 
database that lacks all the features to do 
the job that needs to get done. 

And of all the database features used 
by experienced users, none is more often 
called for than data entry checking. 

Why is that so important? Because 
experienced users know how many 
aggravating hours they can waste fixing 
mistakes that their database should have 
caught. 


For Use With IBM PC and APPLE Il 


Circle 29 on inquiry card. 


Fortunately there's Qbase, the only 
full-feature database in its price range that 
can substantially reduce common input 
errors. 


PREVENT DATABASE 
CONTAMINATION 


Qbase uses sophisticated data check- 
ing features normally found on large sys- 
tems. Functions that catch invalid alpha- 
numeric sequences. Check for minimum/ 
maximum number lengths. Enforce data 
inputs where mandatory. Require date 
formats. Allow for yes/no replies. And 
verify that alphabetic and numeric values 
lie within pre-specified ranges. 

And then we added an embedded 
calculator that automatically computes 
taxes and commissions. It even accepts 
credits and debits against balances due. 

And reports? Qbase includes a pow- 
erful reporting facility—at no extra charge. 
With it, you can produce sorted reports 
with sub-totals AND totals. Moreover, all 
report definitions are fully documented 
and stored in a library. So there's no 
guessing which report does what. just call 
for your favorite report and it's done. 


Write or call for your free brochure, "How 
To Keep Errors Out Of A Database." See 
for yourself what data checking can do to 
save you time and aggravation. Write to: 


Applied Software Technology 
14125 Capri Drive 
Los Gatos, CA 95030 


or call 408/370-2662 
NAME 
COMPANY 
ADDRESS 
NI STATE ZIP 


—— ча аи 
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Main/Frames 
Main/Frames 


from 
• 30 Models of Enclosures 
* Assembled ond tested 
• Quosi-Coax Motherboards 
* Power Supply 


s Card cage ond guides 


* Fon, line, cord, luse, power 
& reset switches 


8" Floppy Main/Frame 
$482 


8" Disc Enclosure 


$250 


9525 


Phase!/80 8" Floppy Mointrame 


Phose/§0 Desk + Mainframe | , 


Write or call for our 
brochure which includes our 
application note: 
"Building Computers — 

A Recipe" 


INTEGRAND 


8520 Roosevell Ave.eVisolia.CA 93291 
209:651-1203 


We accept BankAmericardiVisa 
ond MasterCharge 
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tersystems (then known as Ithaca 
Audio). The second draft of the docu- 
ment that came out of the working 
group contained important additions 
and enhancements to the original 
Altair bus but still retained a signifi- 
cant level of compatibility with older 
designs. (The original Altair pro- 
cessor board still conforms to today's 
standard.) 

This second draft was published in 
the July 1979 issue of the IEEE's Com- 
puter magazine for public comment. 
There were lots of comments, mostly 
favorable. The 1979 draft needed lots 
of work. Definitions were unclear in 
places, and many additional para- 
meters needed to be specified. The 
committee grew; George resigned as 
chairman, and Howard took over. 
Meetings were sporadic, but heated 
debates occurred on some issues, pre- 
venting other work from being ac- 
complished. Howard called for a final 
meeting to occur on June 30, 1981, at 
10:30 a.m. All final comments on the 
draft were to be submitted in writing 
prior to that date. 

More than 20 people were present 
at that meeting from all parts of the 
country. The meeting began at 10:30 
a.m. and ended around 11:30 that 
evening. All the issues had been 
resolved to everyone's satisfaction. I 
volunteered the services of Compu- 
pro (the company I work for, in Oak- 
land, California) to produce a third 
draft of the standard, incorporating 
all the changes approved at the 
meeting. 

Now the activities of the committee 
entered a period of dormancy. 
Howard took a long time in organiz- 
ing his notes of the various changes; 
he was losing interest in chairing the 
committee (having moved out of the 
S-100 business some time before) and 
so turned the chairmanship over to 
me. With the help of Bob Davis, I 
prepared the third draft of the stan- 
dard and sent it out to the members of 
the working group for comment. 
Changes were still necessary. After 
spending many hours on the phone to 
various committee members, draft 5 
was completed and sent out for a vote 
for final approval by the working 
group. It passed with only one dis- 
senting vote. 


The next step was to submit it to 
the Microprocessor Standards Com- 
mittee of the IEEE for approval. It 
passed unanimously. Next the draft 
was submitted to the Computer Stan- 
dards Committee and was accepted. 
The last hurdle was the IEEE Stan- 
dards Board, which passed the draft 
on December 9, 1982. With that vote, 
IEEE 696 became a bona fide IEEE 
standard. 


Technical Features of the Bus 

The IEEE-696/S-100 bus is one of 
the highest-performance buses in exis- 
tence today. It supports both 8- and 
16-bit processors, up to 16 megabytes 
of memory, and 64K I/O (input/out- 
put) ports. Almost every type of pro- 
cessor imaginable, from the 8080 to 
the latest Intel iAPX 286, is available 
for the bus. There аге more than 100 
active manufacturers of products for 
the bus and many more than 500 dif- 
ferent circuit cards available. 

IEEE-696/S-100 systems consist of 
anywhere from 4 to 22 slots. Each 
system must contain a permanent bus 
master, which is usually the processor 
board. The system will have some 
memory and I/O boards called 
slaves. In addition to the permanent 
master, the system may contain up to 
16 temporary masters, DMA-like 
devices, such as disk controllers or 
secondary processors. As many as 16 
temporary masters may exist because 
each is assigned a priority number. If 
more than one temporary master re- 
quests the bus at the same time, the 
one with the highest priority number 
will take precedence, and the lower 
priority master will have to wait its 
turn. (This process is called arbitra- 
tion.) 

Because a temporary master can 
perform any type of cycle when it 
gets control of the bus (not just a 
memory cycle), the committee 
deemed the term DMA inappropriate 
and substituted the term TMA (for 
temporary master access), Four new 
lines were added to the bus to imple- 
ment this arbitration scheme, TMAO* 
through TMA3* (the style of the stan- 
dard defines any signal with an 
asterisk suffix as negative-true, a style 
I will use in this article). Each tem- 
porary master asserts its priority on 
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Have you put aside buying a color monitor = 
because it's too expensive? 7 =) ono aoe А, ер =) - 
But, have you looked at the new TAXAN RGBvision | FH Is x 
color monitor? " — ‚ 


Would you be excited at a suggested retail price 


of $399.00 for the RGBvision I, and $599 for the 
RGBvision II? 


DO WE HAVE GOOD NEWS FOR YOU! 


For those low prices. you can have: 
“вро compatibility with Apple Ш and IBM PC without 
interlace modules 
Compatible with Apple II through the TAXAN "RGB-I" card 
“ME RGBvision | medium resolution - 380B) lines 
^M RGBvision II high resolution - 51O(H) lines 
“Е Unlimited colors through linear amplifier video circuit and 16 
colors for Apple Ш and IBM PC 
12-inch. 90° deflection CRT display 


ld 
TAXAN i2° green phosphor monitor. 
an + i Ea model KGI2N, teatures an 800 line 
the TAXAN RGBvision monitors? See your local dealer for a resolution at center, 2000 character 
demonstration. display 


Can you really atiord to tum all that down without looking at 


TSK ELECTRONICS CORPORATION 

1524 Highiand Avenue 

Duane, Caitomia OIG Apple Il and Ш are trademarks of Apple Computer. inc. 

А subsicdhary of Када Densh! IBM PC is a trademark of International Business Machines, Inc. 


THE FIRSTAND ONLY 
BOARD YOUR ee. PC 
Your ВМ personal OBEN is a Very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 


applications and functions are being 
developed every day. Now with Quadboard 


ACTUAL SIZE 


PROVEN DESIGN. 
Quodram hos been shipping IBM boards 


. with each of the Quadboard functions 


on separate boords since December, 
1981. They are still available as separates 
(including a Dual Port Async Board) for 
those who desire o quality board but do 
not need to keep slots open for future 
expansion. And they all come with a 
one year warranty from the leader in 
technology applications. 


256K MEMORY EXPANSION. 

Socketed and expandable in 64K 
increments to 256K, full parity generation 
and checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to avoid lock-up 
upon error detection. The dip switches 
also allow it to be addressed starting 
on any 64K block so that if fakes up only 
as much as it has memory installed. 
Memory access and cycle time noturally 
meet all IBM specifications. 


SEE OUR AD ON PAGE 269 


by Quadram you can keep your options 
open for tomorrow's technology. Following 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may nof 
even be able to contemplate today. 
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CLOCK/CALENDAR. 

Quadboard eliminates the hassle of 
manually inputting the date on system 
boot-up by providing for the clock and 
all software routines necessary for 
inserting the appropriate programs on 
your diskettes. The internal computer 
clock is automatically set for compati- 
bility with most software routines which 
utilize clock functions. On-board battery 
keeps the clock running when the 
computer is off. 
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ALLONONEBOARD SOFTWARE TOO! 
Now you can utilize all the PC’s capacity With Quadboard you receive not only 


with Quadram's extremely flexible con- hardware but extensive software at no 
figurations. And it's totally compatible extra cost. Diagnostics, utilities, and 
with IBM hardware, operating systems, Quad-RAM drive software for simulating 
and high level languages. It's a full-size a floppy drive in memory (a super-fast 
board that can be inserted into any free SOLID STATE DISK!) are all part of the 
system slot and it even includes a card Quadboard package. 


edge guide for securely mounting the 
card in place. 


: $595 223 


ts | ' with 64K AO | 
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1. „= 4 x3! = QI ош 
PARALLEL PRINTER 1/0. ASYNCHRONOUS (RS232) INCREDIBLE PRICE! m 
A16 pin header on Quadboard is used COMMUNICATION ADAPTER. Priced at $595 with 64K installed, $775 


for inserting о short cable containinga Using the same chip as that on the BM with 128K, $895 with 192K and $995 
standard 0825 connector. The connector АЅҮМС board, the device is software with 256K. 
is then mounted in the knock-out hole programmable for baud rate, character, ASK YOUR DEALER. 


locoted in the center of the PC back- stop, and parity bits. A male DB25 All products are sold through local 
plane. The parallel port can be switch connector located on the back connector personal computer dealers. If yours 
disabled or addressed os Printerlor2. is identical to that on the IBM Async does not stock Quadram, 
‘No conflict exists with the standard Adapter. The adapter is used for please ask him to call us 
parallel port on the Monochrome board. connecting modems, printers КҮ at (404) 923-6666. А5 
The internal cable, connector and letter quolity printers require RS232), IAT RAM ya 
hardware are all included. and other serial devices. Switches _ QUAI | X 9: 
allow the port to be configured as COMI CORPORATION le TRI 
or COM2 and the board fully supports 
IBM Communications Software. 4357 Park Drive/Norctoss, Ga. 30093 
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these lines, while simultaneously 
evaluating whether another master 
asserting a higher priority is on the 
line. If a temporary master sees that 
its priority is not the highest, it defers 
to the higher priority. 

Formerly, memory slaves re- 
sponded to only 16 address bits (giv- 
ing the system a total memory capaci- 
ty of 64K bytes). The new standard 
defines an additional 8 address lines, 
called the extended address bus. Now 
the memory capacity of the system is 
16 megabytes. 

In the past, I/O slaves responded 
to only 8 address bits, giving a total 
of 256 I/O port locations. Now 16 ad- 
dress lines may be used, upping the 
number to 64K I/O ports. 


8- and 16-Bit Operation 

One of the more significant 
changes to the original bus was the 
addition of a mechanism for perform- 
ing 16-bit data transfers between 
masters and slaves. To explain this, 
first we need to explore how the bus 
does 8-bit transfers. 


The IEEE 696 has two 8-bit data 
buses. For 8-bit transfers, the DO 
(data-out) bus carries data from the 
master to a slave, and the DI (data-in) 
bus carries data from a slave to a 
master. Because data always flows in 
one direction, these buses are called 
unidirectional. For 16-bit transfers, 
these two buses become bidirectional, 
meaning that data can flow in or out, 
depending on thetype of cycle in pro- 
gress, and are combined so that two 
8-bit buses are now capable of trans- 
mitting or receiving 16 bits of data. 

To accomplish this bidirectional 
flow, two new lines were added to the 
bus. They are sXTRQ* (sixteen re- 
quest) and SIXTN* (sixteen acknowl- 
edge). Heres how the mechanism 
works: If a master is capable of con- 
ducting a 16-bit transfer and desires 
to do so (16-bit processors don't 
always want to transfer 16 bits at a 
time), it will send the signal sXTRQ", 
telling the addressed slave that a 
16-bit transfer is requested. If the 
slave is capable of 16-bit operation, it 
will respond by asserting the SIXTN* 


line. The master will look at the 
SIXTN'" signal and, if the signal is 
true, will conduct a 16-bit-wide 
transfer. If the master sends the signal 
sXTRQ* and the slave is not capable 
of 16-bit transfers, SIXTN* will not 
be asserted. The master can then do 
one of two things. The desired 
response would be to perform the 
16-bit transfer as two sequential 8-bit 
transfers, called byte-serial transfers. 
The other option is to assert the 
ERROR" line and transfer control to 
some error-recovery routine. 

This protocol is completely com- 
patible with older 8-bit slaves. Eight- 
bit slaves will not have any circuitry 
for driving the SIXTN* line, and 
because SIXTN* is active low, a 
16-bit master will properly assume 
that 16-bit transfers are not possible. 
This also allows for both 8- and 16-bit 
slaves to be mixed in a system, as- 
suming the master has "byte-serial- 
izer" circuitry. 

This basic 16-bit transfer protocol 
was agreed to by everyone in the 
working group very early on, but 


SB-804 The affordable singleboard microcomputer 
with multi-user, multi-tasking muscle and brains. 
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SB-80/4 A complete microsystem for the user who de- 
mands speed and storage capacity in single or multi-user 
applications. Choose our true CP/M® compatible MuLtl/ 
NET™ or TurboDOS™ operating system. 
Single Board Technology This multiprocessor board 
allows each user (up to four) a dedicated Z80A micropro- 
cessor and 64K of RAM. The master-slave architecture, re- 
siding in the same enclosure, supervises all user requests 
for storage and peripherals through four channel DMA. 
Memory and Disk Storage 320K of 200ns dynamic 
RAM combined with five (5) Z80A microprocessors pro- 
vides the hardware to independently multi-task the opera- 
tion. On board interface for Winchester type disk controller 


allows from 5 to 104 megabytes of storage for applications 
_ that require large database files and records. The four para- 

Пе! and six serial ports provide the muscle to support nu- 

merous peripherals. 

Software InfoSoft's MuLtl/NET provides the most efficient 

multi-processor operating system. Software 2000 Inc.'s 

TurboDOS offers speed and performance. 


Dealer and OEM inquiries are welcome. 
Nationwide field service through INDESERV. 


П Colonial Data 


Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 ө (203) 288-2524 ө Telex: 956014 


™MULtl/NET is a Trademark of InfoSoft Systems, Inc. 9CP/M is а registered trademark of Digital Research, Inc. 
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™TurboDOS is a trademark of Software 2000 Inc. 
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Lightning One' and RAM67 


If you have an application problem you cant solve with an 
eight bit system, try our 16 bit combination. There is no faster 
combination currently available on the S100 bus and we have 
benchmarks to prove it. 


The Lightning One* is a state-of-the-art, 8086 S100 bus CPU 
board. The high speed 8087 floating point processor adds the 
numeric processing capability of large mini computers and 
the 8089 I/O processor adds I/O channel capability only 
found on large mainframes. 


RAM67 is our high speed low power CMOS STATIC RAM 
board. 128K bytes of battery backupable memory are 
packed on one board. Speedy? Our RAM67 has over 100 ns 
margin when used with our 10 MHz Lightning One CPU 
Board. 


Call or write for more information on The Ultimate Combina- 
tion: Lightning One and RAMO7. Lomas Data Producis offers 
a full line of quality S100 bus 
products ... systems, software 
and other “no-nonsense” boards. 


LOMAS DATA PRODUCTS, 
INC. L166 Hopkinton Rd. 
Westboro, Massachusetts 01581 (617) 366-6434 


Dealer and OEM inquiries are invited. 


*Trademark of Lomas Data Products, Inc. 


ston i ийй. a nim ae So mi EL TY ; БЕ 
ЖА os | е=== ur ۳ : 
4 » ve ‘as | 
۴ a 


"esso 


BYTE February 1983 283 


(1a) 16-BIT TRANSFER 
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8-BIT TRANSFER 
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Figure 1: Data transfers as performed according t o the IEEE-696 standard. In figure 1a, 
a 16-bit transfer is shown using all of the available data lines. Data whose least- 
significant address bit is 0 is considered even, while data whose least-significant address 
bit is 1 is considered odd. Figure 1b shows how the odd and even bytes are employed 
during an 8-bit-wide transfer of 16-bit data (called a byte-serial transfer). 


heated debate took place about what 
byte should be where (i.e., should the 
low-order byte be transferred on the 
DI or the DO bus?). 

The problem arises because dif- 
ferent microprocessors (do things 
completely differently. For example, 
the 8080-ty pe 8-bit processors always 
store 16-bit values with the low-order 
byte first. So does Intel's 8086/88 
family of processors. But along came 
Motorola's 68000, which stores the 
high-order byte first. The working 
group was faced with the problem of 
deciding which to favor. Naturally, 
there were proponents of both in the 
working group. 

The group's final solution was both 
clever and unique in that it made 
everybody happy. The first published 
draft had renamed the lines of the DI 
and DO buses DATAO through 
DATAI15 during 16-bit transfers. 
DATAO through DATA7 were called 
the low byte (and were transferred on 
the DO bus), and DATAS through 
ЮАТА15 were called the high byte 
(and were transferred on the DI bus). 
These signal names and byte designa- 
tions carried an implied significance: 
DATAO through DATA7 were lower 
than DATAS through DATAI15, and 
"low" is clearly lower than "high." 
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The committee decided to rename the 
signals to be free of this implication 
and be concerned only with making 
sure that bytes and words always got 
read or written in a consistent man- 
ner. 

The low byte became the even byte, 
and the high byte became the odd 
byte. The even-byte lines are now 
called ED7 through EDO (ED for even 
data), and the odd-byte lines are now 
called OD7 through ODO (OD for 
odd data). Even data is transferred on 
the DO bus, and odd data is trans- 
ferred on the DI bus. 

Where did even and odd come 
from? Well, it has to do with how the 
bytes would be read or written as a 
byte (i.e., in 8-bit mode). During 
16-bit transfers, address line AO is 
always low. During 8-bit transfers, if 
AO is low, that byte is an even byte 
(because any address where AO is low 
would be even). Conversely, if AO is 
high, that byte is an odd byte. It is up 
to the processor-card designer to en- 
sure that data read or written 16 bits 
at a time has the “even” data on the 
ED lines (DO bus) and “odd” data on 
the OD lines (DI bus). 

Figure 1 is a block diagram of 
where the bytes go for 8- and 16-bit 
cycles. Figure 2 shows a_ block 


diagram of how a typical slave would 
be set up to handle 8- and 16-bit 
transfers. In figure 2, the signal SEL 
selects either the A input (for 16-bit 
transfers) or the B input (for 8-bit 
transfers). The control signals 
employed must obey the following 
logic equations: 


А = 16 + (8р * А0) 
В = 8,5 • AO 

С = 16s 

Ewr = lówg + (8yg * АО) 
= lówr + (8yg * AO) 


O 
5 
| 


16.5 = device select « 
sXTRQ* • pDBIN 
8,p = device select • 


SXTRQ* - pDBIN 


l6wr = device select « 


'sXTRQ* • pWR* 


8wr = device select « 


sXTRQ* • pWR* 


Designers should take note that the 
state of AO as shown in these new 
diagrams is the opposite of what is 
shown in the 1979 draft. It has been 
changed since the 1979 draft and is 
correctly shown in figures 1 and 2. 

It is important to realize that this 
new terminology does not change 
how 16-bit transfers occur on the bus 
but just changes the way we think 
about them. 


Other Technical Changes 

The committee debated whether or 
not the PHANTOM?” line (pin 67, see 
table 1, pages 288 and 292) should dis- 
able memory slaves for both read and 
write operations, or just read opera- 
tions. We decided to require memory 
slaves to be disabled for both read 
and write cycles during PHAN- 
ТОМ*. The timing of PHANTOM* 
was also specified as not occurring 
later than 30 ns (nanoseconds) before 
a read or write strobe and not going 
away until at least 30 ns after the read 
or write strobe goes away. The com- 
mittee specified this timing to ensure 
that false reads or writes do not occur 
on memory slaves. In addition, the 
committee required that all normal 
memory slaves (as opposed to 


PHANTOM" slaves) have the capa- 
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PDS UNIVERSAL introduces TRUMP CARD IBM3€t compatible, 
256K RAM, + serial 1/0 + game 1/0 board. 
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256K RAM 
A 64K to 256K 
parity checking 
RAM is fully 
socketed for easy 
memory expansion. 
The memory 
address 15 switch 
selectible. using up 
only the required 
memory space. 


GAME 1/0 
Interface cansisting 
of two joy-sticks 
and four switch 
inputs are IBM 
BASIC compatible. 
A standard GAME 1/0 
DB15 connector 
provides connection 
to the rear plate of 
the IBM computer. 


GOLD IBM 
INTERFACE 
Gold connectors as 
well as glass epoxy 

РСВ will provide 
years of геһабіе 
service, with all 
hardware interface 
meeting the IBM 
specification. 


nswmupmmdgmc.sg 
COMMUNICATION 
A HS232 and 20Ma 
(TTY) interface 
suppürts software 
programable baus 
rates, parity. stop 
bits. and character. 
Modem and serial 
printer are fully 
Supported by the 


IBM communica- 
uon software A 
standard DB25 

connector allows 
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THE QUALITY IS EXCELLENT AND PRICES MATCH THE 
ECONOMY. 


For Further Information Contact: 


PDS Universal, Inc. 


2630 Walnut Ave. Suite G 


The Trump Cards Are Available 
At CompuShack Stores 

Around The World, Or Any 

Fine Computer Store In 


Your Area Tustin, CA 92680 
(714) 730-6772 
Telex 18-3511 answer back CSMA 


IBM is a trademark of IBM Corp. 
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MEMORY 


THREE- STATE DRIVERS 


oil > 
2:1 ODD BYTE m [ DI 
MULTIPLEXER | WRITE 
| 
ё 
MEMORY — 
pol > EVEN BYTE | ie: [ DO 
WRITE 
cL. 


EwRL. 


(A23-A1) 


23- ВІТ ADDRESS | 


Figure 2: Block diagram of the circuitry needed by S-100 bus slaves for byte and word 


transfers under the IEEE-696 standard. 


bility of being disabled in response to 
a PHANTOM” signal. 

A new signal was defined in the 
1979 draft called PWRFAIL"*, which 
should go low 16 ms (milliseconds) 
before the power goes away. (Note 
that this time is shorter than the time 
originally published.) A problem was 
discovered in actual implementations 
of this signal: when power momen- 
tarily dips just low enough to cause 
the PWRFAIL"* signal to be activated 
but doesn't actually go away, PWR- 
FAIL* returns high again. But the 
system is now waiting for a POC* 


(power-on-clear) signal that won't 
ever happen because power never 
went low enough. 

The solution to this was to specify 
that the rising edge of PWRFAIL* 
(which will occur at the end of the 
power dip) shall cause POC* to be 
asserted. We chose the rising edge 
rather than just the low level of PWR- 
FAIL* because otherwise no time 
would be available to execute a 
power-fail routine. 

The TMA cycles now have. more 
specific timing associated with them. 
In general, the tHDHA terms were 


added to ensure adequate time for 
TMA arbitration to take place and to 
ensure that the transfer occurs in a 
"glitch-free" manner. Figure 3 and 
table 2 show the new timing relation- 
ships. Figure 4 and table 3 show basic 
bus timing as it appears in the new 
standard. 

We made one major mechanical 
change to the standard in order to 
make room for an optional 10-inch- 
high board. This "double-height" 
board allows much more circuitry per 
board, which will reduce costs and in- 
crease system performance. Of 
course, these boards will not fit into 
most existing system cabinets, but it 
is just a matter of time before double- 
height boxes appear. In the mean- 
time, all manufacturers of double- 
height boards must clearly state that a 
board is double-height in all product 
literature and advertisements. 

Thats about it for technical 
changes to the standard draft. The 
other minor changes are not really 
significant. As was mentioned earlier 
in this article, they are mostly to clear 
up ambiguities for the sake of de- 
signers. 


Why Use the IEEE-696/S-100 Bus? 

The IEEE-696/S-100 bus offers 
many advantages over single-board 
computers, the biggest of which is 
that the IEEE-696/S-100 systems аге 
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Figure 3: Diagram of the timing relationships for temporary-master access to the bus. 
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N BUS CYCLES 


Where: 
XFERI symbolizes ADSB*, SDSB*, and DODSB* 
XFERII symbolizes CDSB* 
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t$ CDSB —* NT 
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Now I can get 
the information 
I need. From 
any where. 
Immediately. 


To do business, | need information 
from a lot of places. 
Sales figures from Cincinnati. 
Production costs from Philadelphia. 
Personnel levels from our ad- 
"uu ministrative offices three blocks away. 


инип [| = And—sometimes- |need up to 


Ш ипи , 
| ин "m Har ШЇЇ шлак the minute market prices from The 


ип ЙҮ! | ununi D Source . Whatever | need, | get it. 
c E ДЕШ ~  — Immediately. That means that | 
p | " don't waste time waiting. And | 
|! ] : ht | ney me don't have to make decisions based 
hn mdr d d БТЕ Е | س‎ Zr "W on old information. Even if it's just a 
ШШШ ШШШ ا‎ J 
TI 1 HI I! il | 
EOL Lay - day old. 
TIT 1 Е ul là il | i ; 
"тиш ; auim "TT | Т -— Information from anywhere. 


BUM ned. WEIT ' 
ГА en n е Е Immediately. With 


TM 


Crosstalk allows your CP/M or MS- 
DOS based computer system to ac- 
cess almost any dial-up computer, 
capture and store the data, and 
transfer files between any two 
Crosstalk systems with complete 
error checking. Even when disk for- 
mats are incompatible. 

To get your information, Crosstall 
can automatically dial any dial-up 
system, capture on-line data for 
analysis off-line. 

Crosstalk saves you and your 
computers time. It saves you 
money. And, best of all, it gets you 
the information that you need, 
when you need it. Ask your local 
dealer about it. 


Now available for IBM PC 
™Microstuf, Inc. 


1845 The Exchange 
Suite 205 

Atlanta, GA 30339 
(404) 952-0267 


DEALER INQUIRES WELCOME 


CROSSTALK is a trademark of Microstuf, Inc. 

CP/M is a registered trademark of Digital Research Inc. 

The Source is a servicemork of Source Telecomputing, Corp. 
о subsidiary of The Readers Digest Associotian, Inc. 

MS-DOS is o trademark of Microsoft, Inc. 
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FOR TRS-80 MODEL | OR Ill 


Pin Signal Active 
IBM PERSONAL COMPUTER Number (and Origin) Level Description 
MORE SPEED 
10-20 times faster than interpreted BASIC. 1 -8V (B) Instantaneous minimum greater than 7 V, instan- 
Very compact complled code plus VIRTUAL MEMORY taneous maximum less than 25 V, average 
buffers) 3t-char.-unique wordnames use only 4 bytes in maximum less than 11 V. 
header! 2 416V (В) Instantaneous minimum greater than 14.5 V, 
Add YOUR commands fo t 79STANDARD.plus instantaneous maximum less than 35 V, 
Far more complete than most Forths single & double average maximum less than 21.5 V. 
owes. gas BA and o color or 200 fit olor splay) 3 ARDY: ©) E E 
MORE EASE master. The bus is ready when both these 
Excellent tocum Editor, structured & modular ready inputs are true. See pin 72. 
word paarch utiity dee 4 VIO*(S) L OC Vectored-interrupt line O. 
Optimized for your TRS-80 or IBM with keyboard repeats, 5 VIN *(S) L OC Vectored-interrupt line 1. 
upper/lower case display driver, full ASCI å И н 
MORE POWER 6 VI2*(S) L OC Vectored-interrupt line 2. 
Солситепг interrater AND Complir : ee орт 
VBA tor video and printer, disk and tape 8 VlA*(S) L QC Vectored-interrupt line 4. 
Full 8080 or 8088 Assembler aboard | 9 VI5*(S) L OC Vectored-interrupt line 5. 
Intern 35-16 RONG бак drived o 10 VI6*(S) L OC Vectored-interrupt line 6. 
Кз cun reg, weite pd run NOR 11 VI7*(S) L OC Vectored-interrupt line 7. 
12 NMI*(S) L OC Nonmaskable interrupt. 
13 PWRF AIL *(B) L Power-fail bus signal. 
14 TMA3* (M) L OC Temporary-master priority bit 3. 
15 A18 (M) H Extended-address bit 18. 
16 A16 (M) H Extended-address bit 16. 
17 A17 (M) H Extended-address bit 17. 
vemm rese "Щз бшм 1 ос Te la deste пев i Sal 
FOR TRS-80 & IBM PC T Е 
(Thousands of systems In use) 20 OV (B) Common with pin 100. 
MMSFORTH Disk System (requires 1 disk drive, ч PAM АВА 21 NDEF Not to be defined. Manufacturer must specify any 
V2.1 for IBM Personal Computer (BO-col. screen) .... $248.85" use in detail. 
22 ADSB* (M) L OC The signal to disable the address signals. 
AND MMS GIVES IT PROFESSIONAL SUPPORT f ; 
Siurch code ты 29 DODSB* (M) L OC The control signal to disable the data-output 
MMSFORTH Newsletter signals. (007-0 for 8-bit transfers, ED7-0 and 
Many бето гата абоага 007-0 for 16-bit transfers). 
Жайы Жарыл E rR EES 24 ¢ (B) A The master timing signal for the bus. 
Programming staff can provide advice, modifications and 25 pSTVAL*(M) L. Status-valid strobe. 
шариата JO UU URP гави, 26 pHLDA (M) H A control signal used in conjunction with HOLD* 
MATH (BASIC ROM routines plus Complex numbers, Rectan- 1 CO Oren ae SUS ASIF ANSI 
routin uU plex nu r3, n- 
gular-Polar coordinate conversions, Degrees mode, more); a 27 RFU Reserved for future Use. 
powerful CROSS-REFERENCER to list Forth words by block 28 RFU Reserved for future use. 
dil lus (TAS-80) a full Forth-style 280 bl (IBM А 
косаю) таце Grana (rors MMSFORTH V2. 1 RE 29 AS (M) H Address bit 9. 
82K RAM). . sein s $i ..$39.95* 30 A4 (M) H Address bit 4. 
FORTHCOM: communicatlons package provides RS.232 31 A3 (M) H Address bit 3. 
driver, dumb terminal mode, transfer of files or FORTH blocks, 32 A15 (M) H Address bit 15 (most significant for nonextended 
and host mode to operate a remote FORTHCOM system (re- А 
quires MMSFORTH V2.0, 1 drive & 32K RAM) ........ $39.95* addressing). 
THE DATAHANDLER: а very fast database management 33 A12 (M) H Address bit 12. 
system operable by non-programmers (requires MMSFOATH 34 A9 (M) H Address bit 9. 
WE VASE IER HAM оона Н шы vs ини 35 DO1 (M)/ED1 (M/S) H Data-out bit 1, bidirectional even-data bit 1. 
tee Belt puelle Pb is aped о 36 DOO (M)EDO (M/S) H Data-out bit 0, bidirectional even-data bit О. 
r М reens, nu .Fu na » 
witabs, outdenting. Include other blocks, documents, key- 37 A10 (M) H Address bit 10. "^ : | 
board Inputs, & DATAHANDLER fields—ideal for form letters 38 DO4 (M)/ED4 (M/S) H Data-out bit 4, bidirectional even-data bit 4. 
(эша ММКын GUN HT Н RAM) inca SO 39 DOS (MyED5 (M/S) H Data-out bit 5, bidirectional even-data bit 5. 
e ааа D O PU хн 40 DO6 (M)/ED6 (M/S) H Data-out bit 6, bidirectional even-data bit 6. 
(ORT CRYPTOQUOTE, FREEWAY (TAS-80), OTHELLO & 41 012 (5)/002 (M/S) H Data-in bit 2, bidirectional odd-data bit 2. 
TICTACFORTH (requires MMSFORTH V2.0, 1 drive & 32K RAM) 42 ОЗ (S)/OD3 (M/S) Н Data-in bit 3, bidirectional odd-data bit 3. 
наа ееси OEI ына аы 43 017 (5)/007 (M/S) H Data-in bit 7, bidirectional odd-data bit 7. 
не Мун консер 44 sM1 (M) H The status signal that indicates that the current 
STORIE USERS MANUAL а оАррапаюва xc}: 91.587 45 sOUT (M) H The status signal identifying the data-transfer 
STARTING FORTH -bestl canana ssn s4.4 ۰4. 916.06" bus cycle to an output device. 
THREADED INTERPRET! t LANGUAGES - Ee 46 SINP (M) H The status signal identifying the data-transfer 
PROGRAM DESIGN & CONSTRUCTION - Intro, to structured - bus cycle from an input device. 
ргодгаттіп 0 Tth „ааа фае Vy rtasaui ss ] i ا‎ 
FORTHIS STANDARD MANUAL - offal relerenes to 47 SMEMR (M) H The status signal identifying bus cycles that 
79.STANDARD word set, etc ,,..,...., ‚ $13.06" transfer data from memory to a bus master 
leclor'a SPECIAL ISSUE, BYTE Magazine (Aup. 100) -, 14.00: and that are not interrupt-acknowledge/ 
"uu ges lid INFORMATION: anwar pricas тшше instruction-fetch cycle(s). 
FRAME вло odU TOET CERAM OON OT AM. M ETIN ог 48 SHLTA (M) H The status signal that acknowledges that an 
lus $3.00 per MMSFORTH and $1.00 par additonal book; HLT instruction has been executed. 
VISA and MIC accepted; no unpaid ا‎ сы я or refunds. 49 CLOCK (B) A 2-MHz (+ 0.5%) 40-60% duty cycle. Not 
Send SASE for free MMSFOATH information. required to be synchronous with any other 
Good dealers sought. bu s Si gn al. 
S ац 50 0 V (B) Common with pin 100. 


Table 1: Signals and their definitions according to the IEEE-696 standard. The letter 
in parentheses tells the signal's origin: master, slave, or bus. OC specifies open- 
collector drivers and A means alternating. (Table 1 continues on page 292.) 


MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 
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“Three Atoms” Courtesy of Greg “Aurora” By Richard Katz, Vectrix “integrated Circuit Design’ Courtesy “tn The Beginning” By Richard Matz, 


Abram, University of North Carolina Corporation of Floyd J. James, University of North Vectrix Corporation 
at Chapel Hill Carolina at Chapel НИІ 
| 1995 AND THE FIRST AFFORDABLE HIGH RESOLUTION COLOR GRAPHICS MACHINE 15 YOURS 
VA128 * USER DEFINABLE CHARACTER * SERIAL AND PARALLEL INTERFACE 
‘VERY HIGH RESOLUTION 672 by GENERATION built-in character set 300- 19.2K baud and 8 bit parallel port 
4BO pixels individually addressable includes zoom, slant, and variable — »DSER FRIENDLY COMMAND FOR- 
* EIGHT COLORS PER PIXEL 5 bit spacing, or upload Маца. F T supports high level language and 
planes of memory totalling 128K definitions | timal transmissions 
graphics RAM > 


* OH-BOARD 16 BIT MICRO- 
COMPUTER Intel 8088 microprocessor 
with additional PROM and RAM and 
built-in expansion capability 

* 5D GRAPHICS SOFTWARE PACK- 
AGE bullt-in command set includes: 
rotation, scaling, translation, perspec- 
tive, clipping, viewport polygon, and 


тес pate epr p. rata ed К nsa | Е с 
* HARDWARE LINE AND ARC МЕБ N > ج‎ д E E ا‎ 
GENERATION on-board VLSI graphics) s c a Ары estan rate, long persi 


display controller, 1600 nano- 
seconds pixel drawing time 


£1:8 
i i 


A 1-800-554-8481 
lo, NC 27401 \ 


There was a time in recent history when people could tolerate the in- 
adequacies of personal computers. We believe that era has ended. 

Now you can own personal computers that are more power- 
рюзюз  {Ul, easier to use and more fully supported than 
Seer АПУ to have come before them. menen M 
pere med They are the new personal B 
computers from Digital Equipment Corporation, the zez = 
worlds second largest computer manufacturer. "The fly supported small business sem. 

Digitals personal computers give you more information on 
the screen. More storage. And communications options that let you talk 
to other, larger computers any where in the world. 

When it comes to graphics, you no longer have to settle for the 
"paint-by-numbers" look of yesterdays systems. Digitals optional bit-map 
graphics give you four times the resolution of even the very best picture 
tube. And you no longer have to settle for the pale, bland colors of the 
past. Digitals personal computers give you a wider palette to pick from. 

Fven more, you no longer have to be content with a narrow 
choice of personal computers. For Digital gives you three choices: Rainbow, 
DECmate, and Professional personal computers. Different kinds of personal 
computers, because there are different kinds of problems to manage. 

So if youve been unhappy with the history of personal compu- 

| \ ting thus far, be glad. A new generation has begun. 
=== D find out more, call 800-DIGITAL and well send 
Tie Tou co igh performance mache YOU OUT free 
personal computer brochure. Or 
write: Digital Equipment Corporation 


129 Parker St., Maynard, MA 01754. | dli lali ај 


Professional 350. DECmate, and Rainbow are trademarks of Digital Equipment Corporation. MORE PERSON AL 
© Digital Equipment Corporation 1082 e 


À — Rainbow 100 
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Table 1 continued: 


Active 
Level 


Pin Signal 


Number (and Origin) Description 


AVAILABLE 


N OW! 51 +8 V (B) Common with pin 1. 
3 52 — 16 V (B) Instantaneous maximum less than — 14.5 V, 
instantaneous minimum greater than — 35 V, 
-— В average minimum greater than — 21.5 V. 
o3 OV (B) Common with pin 100. 
54 SLAVE CLR* (B) L OC A reset signal to reset bus slaves. Must be 
a active with POC* and may also be generated 
by external means. 
(VERSION 1V.1) 55 TMAO* (M) L OC Temporary-master priority bit O. 
56 TMA1* (M) L OC Temporary-master priority bit 1. 
FOR THE 57 TMA2* (M) L OC Temporary-master priority bit 2. 
58 SsXTRQ* (M) L The status signal that requests 16-bit slaves to 
@ - assert SIXTN*. 
59 A19 (M) H Extended-address bit 19. 
" 60 SIXTN* (S) L OC The signal generated by 16-bit slaves in response 
04 to the 16-bit request signal sXTRO* 
61 A20 (M) H Extended-address bit 20. 
62 A21 (M) H Extended-address bit 21. 
63 A22 (M) H Extended-address bit 22. 
BERIT 5i ei at 64 A23 (M) H Extended-address bit 23. 
65 NDEF Signal not to be defined. 
OPERATING ENVIRONMENT 66 NDEF Signal not to be defined. 
IS NOW AVAILABLE FOR 67 PHANTOM* (M/S) L OC A bus signal that disables normal slave devices 
IMMEDIATE SHIPMENT FOR riae dies ane ШЕН used | 
or bootstrapping systems without hardware 
THE VICTOR 9000 / SIRIUS front panels. 
COMPUTER 68 MWRT (B) H pWR + — SOUT (logic equation). This signal must 
| follow pWR* by not more than 30 ns. 
O Full screen editor 69 RFU Reserved for future use. 
C] Comprehensive filer and 70 0 V (B) Common with pin 100. 
utilities 2 руб OS торо» 
[1 PASCAL, FORTRAN and 73 INT* (S) L OC The primary interrupt-request bus signal. 
BASIC compilers 74 HOLD* (M) L OC The control signal used in conjunction with 
О Object code compatibility pHLDA to coordinate bus-master transfers. 
with IBM, Osborne, TI, DEC 75 RESET* (B) L OC The reset signal to reset bus-master devices. 
This signal must be active with POC* and 
О Extended memory may also be generated by external means. 
L] TURTLEGRAPHICS 76 pSYNC (M) H The control signa! identifying BS,. 
Full use of Victor screen 77 pWR* (M) L The et ee hu не of 
: valid data on us or data bus. 
- oe P 5 E E ko. ] 78 pDBIN (M) H The control signal that requests data on the DI 
p À bus or data bus from the currently addressed 
between size and speed slave. 
Г] Xenofile 79 AO (M) H Address bit 0 (least significant). 
T from CP 80 A1 (M) H Address bit 1. 
pears EMT CRIM 88 81 A2 (M) H Address bit 2. 
О Complete documentation о А на, 
700 рааеѕ 83 A7 (M) H Address bit ré 
pag 84 А8 (M) H Address bit 8. 
(] Runtime only systems 85 A13 (M) H Address bit 13. 
also available 86 A14 (M) H Address bit 14. 
87 A11 (M) H Address bit 11. 
"Tlademarks 88 DO2 (MyED2 (M/S) H Data-out bit 2, bidirectional even-data bit 2. 
Regents of the University of California 89 роз (MyED3 (M/S) H Data-out bit 3, bidirectional even-data bit 3. 
Victor Business Products 90 DO7 (M)/ED7 (M/S) Н Data-out bit 7, bidirectional even-data bit 7. 
91 DI4 (S)/OD4 (M/S) H Data-in bit 4, bidirectional odd-data bit 4. 
92 015 (SyODS5 (M/S) H Data-in bit 5, bidirectional odd-data bit 5. 
Combine a great machine 93 a Oot Ms H dd n 6, eee mecha bit 6. 
i 94 [1 OD1 (M/ H ata-in bit 1, bidirectional odd-data bit 1. 
with a great operating system 95 DIO (SYODO (M/S) H Data-in bit O (least significant for 8-bit data), 
a bidirectional odd-data bit 0. 
ONLY FROM TDI: 96 SINTA (M) H The status signal identifying the bus input 
cycle(s) that may follow an accepted interrupt 
B20 en DRIVE, request presented on INT*. 
3 97 sWO* (M) L The status signal identifying a bus cycle that 


ROCKVILLE, MD. 20850 
(301) 340-8700 98 


transfers data from bus master to slave. 
ERROR* (S) L OC The bus status signal signifying an error 
condition during present bus cycle. 


29 ALMA VALE ROAD 99 POC* (B) L The power-on clear signal for all bus devices; 
BRISTOL, U.K. BS8 2HL when this signal goes low, it must stay low 
dn, gu for at least 10 ms. 
0272-7427 96 100 0 V (B) System ground. 
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We are overstocked! 


Our warehous over 
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help yours 
ings on the oducts. 

We've a high on 
Tandon. (Even whi enotup 
to our knees in'em) еу offer 
an unsurpassed store  сасас- 


ity, a м y advance auo cau 
design, icreasedth ughput - 
and proven reliabilit 


So at these prices ould 
definitely bu twa 
Maybe som 
havin 7 a birti 
for th m. 

Call imm nese 


prices, they won t last very iong. 
Hopefully. 


Tandon's TM100 series of 5-inch 
mini-floppy disk drives : ! 
Tandon’s patented read/write 
head design. 


Available in four models: 


TM100-1 A singl 

5.25-inch floppy 

storage capacit 

unformatted an: 

access tim 

..195.00 


TM100-2 double J, 40 track 
per side, 5.25-incn floppy-disk 
drive with a storage capacity of 
500K bytes unformatted and a 


Circle 16 on Inquiry card. 


tr tn.track 


штнылтка сы < 
access time of 3-milliseconds 


С. С... ee 25000 
TN ‘° sided, 80 track 
pe ¬ floopv-disk 
drive witn y of 


1000K bytes unformatted and a 
track-to-track access time of 3- 


llisecondSs........... 369.00 
TM848 “Th 
ch floppv-dis! 
а! Thinline wo 
di to be ir me 


Space as a single conventional 
rive. 


Available in two models: 


TM848-1 / e-sided. 
fl з 
Ci ! 


нѕесс 
е, а... | 
TARA: 

m 

stor 

bytes uouvie пеп 

mat) and it has а:  Ilisecor 
track-to-track access time..... 


MODEL lil DISK DRIVE TS 


Cı it inch 
assempiea and t 
controller, moun 
switching power supply, and in- 
stallation instructions. Handles 4 


COVEN: aang PE то 259.00 
Controller Kii 
1 single-sided, 40 track 
аг е Бала. ч 638.00 


К 2: Controller Kit and two 
T 0-2 double-sided, 40 track 


— "SOT 779.00 
Kit #3: Controller “it and two 
TM100-3 sinc sk 
СШ ЄС з. wert es ss 0 
Kit #4: Contr r Kit al 10 
TM100-4 
drives............... 979.00 


fca. OUR | MODEM UN 


wd FOl WEEKLY SP 


built a reputation бп биг 

к $ d vour satisfaction. 

We guarantee everything 
If anything is wrong. return the item anc 
we'll make it right. And we'll pay the ship: 
ping charges. 

We accept Visa and M 
orders: COD orders. un 


Prices quoted are for stock on hand and 
nolice 


1 


To order or for 
Information call 


Been A Laa as Mol _ 


(212) 509-1923 
(213) 706-0333 
In Dallas: 

(214) 744-4251 


Noo 
3) 


976 


31245 LA BAYA DRIVE 
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Parameter Description Minimum Maximum 
LE Delay pHLDA to ADSB*, SDSB*, DODSB* low 0 
(бу Time for both temporary and permanent master 

to drive the control output lines O0.4tey 
tox Hold time for address, status, and data out from 

end of strobe to CDSB*" rising 0.210; 
taez Delay from HOLD* rising to ADSB*, SDSB* and 

DODSB* high 1.0ter 
lunga Delay from HOLD* false to pHLDA false 1.01; 
{фсрѕв Delay from ф rising to CDSB* low 

Delay from ¢ rising to CDSB* high 0 0.3te, 
ана Delay from HOLD* falling їо pHLDA rising 1.О 


Table 2: Bus-transfer timing parameters (see also figure 3). 


completely modular in nature. Users 
can purchase just the system they need 
because any system can be tailored to 
individual requirements. You are not 
stuck buying what a manufacturer 
feels is the optimum computing 
system. 

By the same token, a modular sys- 
tem can be upgraded at any time to 
take advantage of newer technology, 


expand the system's capabilities as: 


your computing needs grow, or even 


turn a single-user computer into one 
capable of handling multiple users. 
You have a choice of a wide variety 
of processor types, including many 
16-bit offerings. Some systems even 
allow a mixture of processor types, 
including both 8- and 16-bit pro- 
cessors, 

Another big advantage of 
IEEE-696/S-100 systems is the large 
number of manufacturers with prod- 
ucts for that bus. A wide range of 


products exists for almost any ap- 
plication. 

Hardware and software developers 
prefer the IEEE-696/S-100 bus 
because the latest technology seems 
to appear on that bus first. Every ma- 
jor new processor has been available 
on an S-100 board long before it has 
been ready for other systems. Com- 
puter systems based on the S-100 bus 
tend to run a lot faster than other sys- 
tems. Although the standard specifies 
that the maximum clock rate is 6 
MEZ, the S-100 bus is capable of run- 
ning much faster, with some manu- 
facturers routinely shipping 10-MHz 
products. 

Some people perceive cost as a dis- 
advantage to IEEE-696/S-100 sys- 
tems. It is true that an S-100-based 
system may cost more to start with 
than a single-board-type system, but 
S-100 systems quickly become much 
more cost-effective when it comes 
time to upgrade the system. A single- 
board system may have to be dis- 
carded altogether; but, change a card 
or two in an S-100 system, and you 


Now, you can balance your checking account... 
even if you never could before, with 


THE SMART СНЕСКВООК` 


Your personal financial manager 


Its unique checkbook reconciliation mode finds 
the mistakes in your checkbook for you and makes 


corrections easily. 


For example it: 


Shows items returned by your bank which you 


forgot to enter. 
eLocates duplicate entries. 


eFinds differences in amounts entered in your 
checkbook, and those charged by your bank. 
eEven catches mistakes the bank made. 


In short, it enables you to BALANCE 
i. YOUR CHECKBOOK with ease 
А and confidence. Ог, ап 
А unlimited number of check- 
| ing and credit card ac- 
A counts, for that matter. 


суе 
„== 


AT 


AND THERE'S MUCH MORE... 
A powerful data base manager, checkwriter, 


budget information, automatic and customized 


reports and tables. 
SMALL BUSINESSES ... 


Keeps track of Schedule C revenues and expenses 
and displays them in monthly income statement 


AT TAX TIME... 


form for a whole year. 


List and total your tax deductions with pushbutton 
ease for any of 16 Form 1040 tax categories. 
ORDER THE SMART CHECKBOOK NOW... 
ONLY $449. Available for most CP/M and CP/M-86 
formats (requires 56K) and the IBM PC-DOS (requires 
64K). Dealer inquiries welcome. 


Phone: (703) 281-1621 OR WRITE: Вох 3456 


= fOFTOUE/T 


McLean, VA 
22103 


CP/M is a registered trademark of Digital Research; The Smart Checkbook is a trademark of Softquest 
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Still short of features 
on your QUAD function IBM PC board? 


This may really be the only board you need 
to expand your IBM personal computer. 
We've now added the most wanted feature 
on a quadfunctionboard: two asynchronous 
ports along with memory, clock/calendar, 
and parallel printer port. And unlike most 
big memory boards, you don't have to 
sacrifice multiple functions to get 
512k of add-on memory in a single 
slot. 


THE BASICS 


Themainboardhasthreefunctions 
standard: Parity checked and fully 
socketed memory up to 256k in 
64k increments, clock/calendar 
with battery back-up, asynchronous 
communication port (RS232C ser- 
ial) which can be used as СОМ1 or 
COM2, (DCE for a printer, or DTE 
for a modem). Optional is a 10096 
IBM compatible parallel printer port, 
and a second async port for another $50 
each. Also included are: SuperDriverM disk 
emulation and SuperSpoolerrM printer buf- 
fer software. 


NO CORNERS CUT 


We didn't lower the quality to give you all 
this. The board is a four layer design with 
solder masking, silk screened locations, 
and gold plated edge connectors. Compo- 
nents are premium grade and meet or 
exceed IBM specifications. Each board is 
burned in and tested prior to shipment. 


CLOCK/CALENDAR 
& CLIP-ON BATTERY 


Our clock is powered by a simple $4 lithium 
watch battery available at your corner drug 
store. It is clipped on, not soldered like 
some other clock boards. How useful is a 
battery warranty that requires you to send 
your board to the manufacturer to replace 
it? We send you a diskette with a program 
that sets the time and date when you turn 
on your computer. Now your programs will 
always have the correct time and date on 
them without you ever having to think 
about it. (Just which version of that program 
you were writing is the latest one?) 
MEGAPAK OF MEMORY 

The picture in the inset shows the optional 
256k MegaPaktm board mounted "piggy- 
back" onthe main board. This expandability 
feature gives those who need it 512k of 
add-on memory in a single slot. Now you 
can create disk drives in memory up to 


Circle 443 on Inquiry card. 


320k, set aside plenty of space for print 
spooling, and still have plenty of memory 
for your biggest programs. An exclusive 
design allows the memory to be split at two 
memory addresses to take full advantage of 
the memory disk feature of concurrent 
CP/M. 


FREE SOFTWARE 


The disk emulation software creates ‘‘disk 
drives” in memory which access your pro- 
grams at the speed of RAM memory. The 
print spooler allows the memory to accept 
data as fast asthe computer can send it and 
frees your computer for more productive 
work. Some manufacturers sell hardware 
printer buffersthat do only thisfor hundreds 
of dollars. SuperSpoolerrM eliminates the 
need for these slot robbing products. 


CHEAP SOFTWARE TOO 


What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will wantto use your board 
with. How about the cream of the spread- 
sheet programs, SUPERCALC, for just $176. 
Or maybe dBASE II by Ashton-Tate for just 
$469. 


WHY BUY iT FROM US? 


Because weprovide the service and support 
most companies just talk about. We realize 
how integral this boardistothe use of your 
computer. What good is a warranty if it 
takes weeks for repairs to be made? We 
offer 48 hour turnaround or a replacement 
board on all warranty repairs. Do you hear 
anyone else making this promise? If you 
still are not convinced, and want to compare 
prices, remember we don't charge extrafor 
credit cards, shipping, or COD fees. If you 
still want to buy elsewhere, ask them if 
they will face the acid test. 


THE ACID TEST 


Qubie (say que-bee-A) gives you a 30 day 
satisfaction guarantee on all board pur- 
chases. If you are not completely satisfied 
we will refund the entire cost of your 
purchase as well as pay the postage to 
return it. If you can get one of our competi- 
tors to give you the same guarantee, buy 
any other board you think compares and 
return the one you don't like. We're not 
worried because we know which one you 
will keep. We also offer a one year parts 
and labor warranty. An additional one year 
extended warranty is available for $50. 


TO ORDER BY MAIL SEND 


— Your name and shipping address 

—Memory size, and options requested 

—Software and cables needed 

—Daytime phone number 

—California residents add 6% sales tax 

—Company check orcredit card number 
with expiration date (personal checks 
take 18 days to clear) 


TO ORDER BY PHONE 


In California (805) 482-9829 
Outside California (800) 821-4479 


PRICES: 64k $375 192k $499 
128k $439 256k $599 
512k $998 


(Includes async port, memory, clock/ 
calendar, SuperDrivetm, and Super 
Spoolert software) 


OPTIONS: 

Parallel Printer Port $50 
Second Async Port $50 
MegaPakrM with 256k of memory $399 
Cable to parallel printer $35 
Cable to modem or serial printer $25 
Memory Diagnostics Program $10 
SUPERCALC by SORCIM $176 
dBASE It by Ashton-Tate $469 


SHIPMENT 

We pay UPS surface charges. UPS 2 day 
air serive $5 extra. Credit crad or bank 
check orders shipped same day. 


QUBIE' 
DISTRIBUTING 


4809 Calle Alto 
Camarillo, CA 93010 
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MODEN 
$429" 


No other acoustic modem 
gives you all these fea- 
tures at this low price. 


The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Bell 103 compatlble. Originate/ 
Answer, Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
"muffs" gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled. ON” LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9х1'/2х4 іп. 


Apple 11, II Plus: software and cable for 
modem, MF J-1231, $39.95. Plugs into game 
port. No serlal board needed. 


MH] 95.434 TRANSFER. SWITCH 
my 


es#aaeee 
$7995 

MF J-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 Iines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other 11пеѕ, Push button reverses transmit- 
receive lines, LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wirlng, crosstalk, line inter- 
ference, 3 RS-232 25 ріп connectors. 7x2x6 In. 


$ 95 MFJ-1108 AC POWER CENTER. 
Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients. Multi-fliters isolate equip- 
ment, eliminate interaction, nolse, 
hash. Varistors suppress splkes. 3 
isolated, switched socket palrs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord, 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x23Ax2 In, MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 


It's like havinq 
an extra port 


2 unswitched. Other models avallable, | 


write for free specification sheet. 


Order from МЕЈ and try It. |f not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order yours today. Call toll free 800-647-1800. 
Charge VISA, MC. Or mall check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE ... 
Call 601-323-5869 In MS, outside continental USA 


ENTERPRISES, | 


INCORPORATED 
921 Loulsville Road, Starkville, MS 39759 
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800-647-1800 
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Figure 4: Timing diagrams for basic bus cycles. Figure 4a shows a read cycle; figure 4b 
shows a write cycle; and figure 4c shows the timing required for the RDY, XRDY, and 
SIXTN* signals (when pSYNC is false, RDY and XRDY are tested only when the master 


is in a wait state). 
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Table 3: Memory-access cycle timing parameters. 


Description 


ф Period 
ф Pulse width high 
ф Pulse width low 


Delay ¢ high to pSYNC high; 
Delay ¢ high to pSYNC low 


pSYNC pulse width high 


pSTVAL* low prior to ¢ high during 
pSYNC 


PSTVAL* pulse width high 
pSTVAL* pulse width low 


Addresses stable prior to pSTVAL* 
low during pSYNC high 


Status stable prior to pSTVAL* 
low during pSYNC high 


pDBIN pulse width high 
Delay pSTVAL* low to pDBIN high 
Delay pDBIN low to pSYNC high 


Hold time for addresses and 
status after pDBIN low 
Delay pDBIN low to slave DI 
drivers high impedance 
Delay pDBIN high to slave DI 

drivers active 


Delay pSTVAL* low to data valid 


pWR* Pulse width low 

Delay pSTVAL* low to pWR* low 
Delay pWR* high to pSYNC high 
Setup time DO valid to pWR* low 


Hold time addresses, status, and 
DO from pWR* high 

Delay pWR* low to MWRT high; 
delay pWR* high to MWRT low 

Setup time RDY, XRDY, SIXTN* to 
ф rising 

Hold time RDY, XRDY, SIXTN* after 
¢ rising 

Overlap of PHANTOM* and pDBIN 
or pWR* 

Delay from pSYNC high to pSTVAL* 
low 


Addresses stable prior to ф high 
during pSYNC high 


Status stable prior to ¢ high 
during pSYNC high 


Minimum 
(ns) 

166 
0.4tey 
0.4tey 

10 


0.7 ter 


0 
90 
50 


70 


90 


10 


Maximum 
(ns) 


2000 


0.4tey 


70 


70 


Specified by manufacturer 
worst-case maximum for all 
slaves and worst-case 
minimum for all masters. 


0.9tc, 
30 


70 


20 


30 


30 


80 


90 


30 
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ReformaT Ter conversion software lets 
you read and write IBM 3740 disk- 
ettes* on your CP/M or MP/M system. 


ReformaTTer is ideal for CP/M users 
who want 

e Access to large system data bases 
e Distributed data processing 

• Offline program development 

e Database conversion 


With ReformaTTer, you have the 

ability to 

* Bidirectionally tranfer complete 
files between CP/M and IBM 

e Automatically handle ASCII/ 
EBCDIC code conversion 

e Display and alter IBM 3740 direc- 
tory and data 


Enjoy the same advantages of main- 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M&M/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer; So can you. 


Other versions of ReformaTTer con- 
version software include 
CP/M = DEC (RT 11) 
TRSDOS Mod. Il e CP/M 
TRSDOS Mod. II e DEC (RT 11) 
Order ReformaTTer today for only 
$249. 


“ІВМ 3740 basic data exchange format. Refor- 
maTTer requires one 8" floppy drive. 


467 Hamilton Av., Suite 2, Palo Alto, CA 94301 
CP/M is a reg. т ачыпаү of Digital Research 


EPlease send MEE information on the follow- ё 
ling versions of ReformaTTer 
O Please send ReformaTTer CP/M + IBM. Myl 


check for $249 (plus $5 shipping. Cal. 
Res. add 6'/2% sales tax). (О Charge to my 
LJ VISA O MasterCard. 


# exp. date 


Signature 

Name 

Company 

Street 

City 

State ____. . 11 4Zip 


Mail to MicroTech Exports, Inc. 
467 Hamilton Ave., Palo Alto, CA 94301 
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cav Before you’ re 


4 tempted by 


look at 
the new 
Franklin 
AGE 1000! 


Totally Apple compatible, the new Franklin 
ACE 1000 Computer includes 64K Visicalc con- 
trol keys, numeric keypad, and built-in cooling 
fan. It will interface with all Apple programs. The 
only thing they don't have in common is their price! 
The ACE 1000 is priced hundreds of dollars less. 


Computer Discount sells the complete Franklin, TRS-80, ATARI, and 
Apple Computer lines, Epson, Okidata, and C. Itoh printers, and a com- 
plete inventory of hardware, accessories and software, and we have cables 
to interface our printers with Commodore, IBM and Osborne computers — 
all at the best prices in the U.S.A. Send for our FREE 32 page catalog. 


CALL TOLL FREE: 800-526-5313 
COMPUTER DISCOUNT OF AMERICA, INC. 


Computer 


Discount 
of America 


15 Marshall Hill Road,West Milford Mall 
West Milford, New Jersey 07480-219 
In New Jersey Call 201-728-8080 


Now anyone 

can write a powerful 
program with 

dBase Il and Autocode. 


Finally, the first practical application of artificial intelligence in 
personal computer software. Autocode 1 is a powerful program 
generator for dBASE I. No prior knowledge of programming required. · 


AW YOO Д 


€ Automatic menus & sub menus € Automatic programs in dBASE II 
€ Automatic data entry screens code with interactive screens 
ө Automatic data entryroutines No prior knowledge of dBASE I 


equired 
ө String, numeric, date & [ 
calculated fields ө CP/M & MS DOS operating systems 


@ Handy pocket size manual 
ө Automatic multiple reports € Average learning time only 4 hours 


STEMMOS LTD. 


666 Howard Street, San Francisco, CA 94105 
Just send the following to address above today, 
e Your diskelte format & hardware p @ Your name & complete address 
€ How many Autocodes you want at $200 each. @ Acheck or money order. 


ORDER TOLL FREE 800-227-1617 (Ext. 417) IN CA CALL 800-772-3545 (Ext. 417) 


Credit card buyers may substitute their cord number and expiration 
date for the check. Or call us toll free and save the trip to the mail box. move ез 
U.S. Address: 666 Howard St. San Francisco СА 94105/ U.K. Address: 344 Kensington High Street, London W44 
Tel: (A45) 777-3800 Tel: 04 602 6242 
dBASE Il" Ashton Tote Autocode 1'" Slemmos Lid. 


Dealer Inquiries invited 
‘In California add 6% sales tox 
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the Apple... 
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may have what appears to be a whole 
new machine. 

Of course, no discussion of 
IEEE-696/S-100 bus advantages 
would be complete without mention- 
ing that the existence of a standard 
helps everybody. it makes the 
modular concept truly workable. 


The Future of IEEE 696 

Those of us in the industry perceive 
the IEEE-696/S-100 bus to be long- 
lived. The most powerful systems in 


| the industry are currently available 


on the bus, and the trend seems to be 


| continuing. With the new standard's 


provision for 16-bit capability, 16 
megabytes of memory, and expanded 
TMA capabilities, it will be a long 
time before computing needs outgrow 
it. 

One point I can't stress enough is 
that, when buying S-100 systems and 
products, insist upon products that 
meet or exceed the IEEE-696 specifica- 
tions. Be wary of the phrase "com- 
patible with IEEE 696." If you are in 
doubt about a product, ask for 
verification, or at least get a guar- 
antee. 


Where to Get More Information 
If you would like a copy of the 
standard, send me a legal-size, self- 
addressed, stamped envelope along 
with a note indicating your request. 
By the time this article is published, I 


| should know how the standard is to 


be distributed. I will return your 


| envelope with a note describing how 


to get your copy. 
Send your self-addressed, stamped 


| envelope to: 


Mark Garetz 

Chairman, IEEE-696 Committee 
c/o Compupro 

POB 2355 

Oakland Airport, CA 94614-0355 


If you want to read a text that 
describes the IEEE-696/S-100 bus in 
clear, precise terms, plus gives a 


| wealth of useful circuits and informa- 


tion, pick up a copy of Interfacing to 


| S-I00/IEEE 696 Microcomputers at 


a computer bookstore. It is written by 
Sol Libes and me and is published by 
Osborne/McGraw-Hill (1981). 8 


* 


Compare Prices Before You Buy! 


COMPUTER SYSTEMS 


NEG, PGSBOOIA 77785206 6. $725 
Products For Apple Computers 


Here are some of the products BISON carries for 
Apple Computers. If you don't see what you want 
here. give us a call. 


16K RAM Card for Apple Il .............. $ 68 
Microsoft Premium Pack ,.. eorr en $ 525 
BISON Add-on Disk Drive 

100% Apple Compatible .............. $ 279 
Parallel Printer Card with Cable..........8 72 
Apple Compatible Parallel Interface ...... S 65 
D. C. Hayes Micromodem ll ............. 5 279 
Graphics Interface for NEC, Epson..,,... $ 129 
Microsoft 280 Softcard with СРАМ ...... 5 279 
Videx 80 Column Videoterm ...... .... 9 249 
\йехЕППапсен У... S 119 
Vice Unc OD ор T Т л млг. ы тт... „д9 
For more Apple information. circle reader service card #51 

PRINTERS 


BISON carries all of the major brands of printers. If you 
need help choosing the proper printer for your needs. call 
and talk to one of our Support technicians. 


EPSON MX-80 F/T Type IlI w/Graftrax ... $ 460 


EPSON MX-100 with Graftrax ........... $ 625 
NEC РС-8023А Егіс. & Trac. w/Graph..... S 485 
МЕСТОТО ТИ ITE as oc or aan $2095 
NES TIAE coco aso $2095 
NISTI] co LEE OH eee e $2445 


ЧЕ ЕТ ӘС CV r ГГТ, 102445 
Okidata Microline 82A 80 Col............ $ 439 
Okidata Microline 83A w/Trac. - 132 Col .. $ 639 
Okidata Microline 84Р - Parallel.......... $ 925 
Okidata Microline 84PS - 200 cps P/S .... S 999 


C. Itoh Prowriter | - Parallel ............. S 485 
C. itoh Prowriter | - Parallel/Serial.. .. .. S 525 
C. Itoh Prowriter Il - Parallel ............. S 625 
C. Itoh Prowriter I| - Parallel/Serial ....... $ 675 


C. Itoh F-10 Starwriter - Parallel - 40 cps .. $1225 
C. Itoh F-10 Starwriter - Serial - 40 cps ... $1225 


Comrex Daisy Wheel Printer - Parallel .... $ 735 
Comrex Daisy Wheel Printer - Senal...... S 785 
Comrex Tractor Feed.,.... eco ELT $ 195 


For more printer information circle reader service card #52 


MONITORS 


BMC International 

° 12" Green monitor with P-31 phospher 

° 15 Mhz’ Excellent for 80 column display 

BMC 12" Green Monitor , . .. .......S 89 
* 13" Color Monitor" Audio and Video 

* 270 Line resolution 

BMEHSHACOlOr MONIO . penas a erime... $ :229 
AMDEK Monitors 

* 12" Green Phospher 

° Non-Glare 

AMDEK Video 300 ın... . , Call for Price 
* 13" Color Monitor’ RGB Input 

° For IBM/NEC/Apple 

АМЕ COLOGNE, и... Callfor Price 


BISON 


A CALIFORNIA CORPORA TION 


NEC 

NECH24 Green Monitor ........... $ 169 
NE EH ОО МОНГЕ. oaea am $ 325 
NEC 13" RGB Color Monitor ............ $ 815 


For more information. circle reader service card #53 


TELEVIDEO PRODUCTS 


TeleVideo computer terminals and desktop compu- 
ter systems-high price features at low prices. 
TeleVideo TS-802 Computer system 
° 64K, 4 Mhz Z-80A. CP/M* 
* Dual Floppies. 720K Total 
* Same CRT and Keyboard as 
Televideo 950 Terminal 
" Network Expansion Capabilities 
Ele VIGGO: Mee OOP E XN eot $2645 


TeleVideo TVI-950 Term. - Top-of-Line ... $ 875 
For more information, circle reader service card #54 


SOFTWARE 


BISON carries software for all business and per- 
sonal computer systems, Just select the software 
you want and call us for our current price. Here are 
some examples of BISON'S Low Prices: 


MicroPro Software 

Call for tremendous savings on MicroPro Software. 
Apple Software 

All APPLE Game and Business software. Select 
the program you want and call for price. 

Save up to 60% off list. 

Accounting Plus by Systems Plus 

For 8" CP/M* 

General Ledger ° Accounts Payable * Accounts 
Receivable * Payroll * Inventory * Sales Order 
Entry * Purchase Order Entry and Point of Sale 


ZÓUÉC- opt  PNIETETEETITI T nee S 385 
or (ads Coe S se en ur PRESS $ 745 
ОЛ АНАН css РРС: $1100 
©ДЁЛУНТА/ЕЛЕ/НЕ, Ж ea asec a О $1459 
SA ERS ASA UNV e ole iO $1459 
GIMAVRTA/B P/M INVITI Ier $1875 
G/M AVR AUP P/R. POSIINV „м... $2140 . 
G/L, A/R. A/P, P/R., S/O, INV .,,,.... d. 92140 
G/L, A/R. A/P, P/R. R/O. INV .......» eee $2140 
G/L, А/Я. A/P. Р/В, P/O, S/O. INV. ...... $2435 
PUIPGUMICOLICSIE. cr x oer $2695 
SOFTWARE 
For Apple Ill 
Pick the Apple Combination you need. 
Gi E ESE see e OIG 
MAE E A rr O EBE $ 553 
CE INE „л ca oes E or $ 553 
ЕДНА Еа $ 649 
G/L, А/В, INV..... Eus CN me $ 649 
CU DRAI/PEINVESS .... GERE Wa ecient oe .. $ 649 
Ме аск: МИ ут... узш... es $ 199 
МАПИ поо wins “лш reru S 199 


dBASE Il for 8" or Apple ... Call for Lowest Price 


$-100 PRODUCTS 


Sierra Data Sciences 
S-100 Master/Slave Single Board Computers 


Master - 4 Mhz, Z 80A .,........ 2 9 690 

Slave - 4 Mhz, 280А.............„..„. O 625 
Sierra Data GP/M Leasen a a M S 160 
Sierra Data BOS Т "S 106 
Sierra Мап. Е "Ue E ^ 
Sierra Data - Winchester Adaptor ........ $ 145 
Sierra Datailurbol DOSE 75 ЕСЕ S 750 


QT-Systems Mainframes 

5-100 Mainframe and 8" Drive Enclosures 
°` S-100 Power +8V/16A 4+16V/3A -16V/3A 
* Drive Power +5V/1A -5V/6A +24V/6A 

° Keyed Power Switch 

° EMI Filter ° Filtered Fan 

° Switched Power Outlets 

* 15- DB25 Cutouts 

° DB37 Cutout * IDS 50 Cutout 

" Hard Disk Power Supply 

* Shielded Motherboard * Rugged Card Cage 
* Ө" x17" x 21" (H x W x D) 


OT 6-Sfot Doallae Drives a $ 530 
QT '8-Siot, Duall8^ Drives™. CS $ 560 
QT 1238lo0t Dual DIVES Ея S 620 


S-100 Mainframe and 5Y4," Drive Enclosures 

° Similar to 8" Mainframe 

"7 x17" x 20" (Нор) 

QT All-in-one 8" Disk Drive Cabinet 
Changeable faceplate allows use of all standard 8" 
floppy and hard disk drives including: 

° Shugart * NEC 

'Qume ° Mitsubishi 

* Tandon (Up to 4 Thin-Line) 

Features: 

° Holds 1-4 8" Drives ° Modular Power Supply 
* Power +5V/6A -5V/1A +24V/6A 


List Price $395 ..... E BISON PRICE $295 
Qume #842 (Replaces Data-Trak 8) ...... S 480 
Tandon Thin 8" Sngl.-Side Dbl.-Density .. $ 382 
Tandon Double-Density .........., s.u.. $ 465 


W ABASH FLOPPY DISKS 


Single-Sided Single Density 
BOxOMO 820057; 22.5 T TET ec ЧЕ 


SPECIAL OFFER 


Buy a Case of Wabash 
5-1/4” Diskettes (100 


diskettes to a case) and 
Mir You Only Pay aie 


sex 9170.00 72 


“We accept Cash, Certified Checks, VISA and MasterCard” 
All merchandise new in factory cartons with manufacturer's warranty 
Coporate and School District P.O.'s accepted subject to credit approval. 
Enclose financial statement with order, 
California residents add Sales Tax. Shipping charges added to all orders. 
"No refunds without prior approval" - Bison credit only on returned merchandise. 
QUANTITIES LIMITED ON SOME ITEMS — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


For Further Information Please Circle Reader Service #55 
Add 3% for credit card purchases. 


Send Mail Orders To: P.O. Box 9078-184 € Van Nuys, California 91409 
Orders May Be Picked Up At: 16709 Roscoe Blvd., Sepulveda, California 91406 
For Questions or Phone Orders Call: 


213) 994-2533 


QUADRAM CORPORATION 


QUADBOARD 

The ultimate memory board for the 

IBM, featuring: 

e fully expandable from 64 to 256K 

e parallel port 

e asynchronous (RS232) serial ро! — MICROFAZER ~ 

€ cock calendar € bulfering from 8 to 64K 

* RAM disk drive (4 to 32 pages of text) 

$CALL € printer and computer independent 
, е parallel:paraliel; serial/setial 

INTERFAZER and paraltel/serial available 

Used as: е compute while you print! 

æ Peripheral buffer $CALL 


è Multi-User Printer Controller 
e Computer VO Expander 

e Incompatible Device Interlaca 
* Peripheral Multiplexer 

LÀ paa Transfer Rate Converter 


DAVONG 
Systems, Inc. 


Description: 
The Davong Systems Memory Card Is a convenient RAM memory expansion 
card for use in the IBM Personal Computer. 

The Memory Card may be placed in any free system slot. It is completely 
compatible with all [BM Personal Computer software and hardware. and runs 
at the same speed as IBM memory products. 

64K RAM $225 _192K RAM $499 
— —.256K RAM $599 


Hard Disk System for the 
IBM* Personal Computer. 
ONLY $1595. ‚00 


Description: 5 MEGABYTES STORAGE 
The Davong System's Hard Disk Drive fits conveniently inside the second 
floppy disk location of the IBM Personal Computer chassis, providing more 
than 30 times the capacity of a floppy diskette. plus greater speed and 
reliability. a 

The 051-501 System is compatible with IBM software, and supports IBM 
DOS*. The system includes all necessary components and software for 
Installation. 

5. 10 and 15 Megabyles availabia 


“THE COMPUTERLINE" 


IN COLORADO 


IBM Personal Computer Prodacts 


Peripherals For All 


PRINTERS 
NEC 
ECT 7740/7730 $2339 
8023A $ 489 
Ae 10 andG 15 | 
егт! ап amin 
EPSON (Graltrax Plus) аа 
MX.-80 SCALL 
OKIDATA 
Ай тњо FEA $ 339 
ON mith ACY $ 399 
AZA no tector 5 438 
BZA wrih насия $ i 
84A parallel | $1029 
ВАА seral $1339 
2K Butler with senal current loop board 5 139 
Graphics 82A. 83A $9 79 | 
C-ITOH 
F10 Word Quality Printer SMITH CORONA TPI 
А E 40 cs Mii Daisywheel Letter Quality 
etter quality excellence 
Prowrlter | 120срѕ (Parallei) $ 469 
Prowriter | 120cps (Parallel/Serial) $ 619 
Prowrtter Il (136 column) Parallel . $ 699 
Prowrlter II (136 column) Paraliel/Serial $ 749 


CATOHIFIONS CPS «...-.-.... TUE 


INTEGRAL DATA SYSTEMS 

PRISM 132 Color printer with all options 
e 200 cps Sprint Mode 

€ 4-color printing 


e Friction Tractor feed $1 585. | 


TASPEGIAL | THE ULTIMATE IBM® 
Double Sided/Double Density | PERIPHERALS 


320K БЕ ee | Five Function 


NOW ONLY | Memory/Serial/Parallel/Clock/Joystick 
$269 | Monte Carlo™ cara 


Up to 1 Megabyte expandable memor‏ سه 
Call for TM-100-4 | Fül IBM Compatible RS- 232 Serial Port‏ 
Full IBM Compatible Centronics Parallel Port‏ 
RGB Real-time clock with built-in alarm features‏ 
Color Monit ° 690 Dots Horizontal Full dual Joystick Port‏ 
olor Monitor а E Д se Future Option—Plug-on Direct Connect Modem‏ 

SPECIAL! a ЧО ОП Meichan ӘМ And the Sensational SCALI 

Princeton Graphic Systems on a chip 


SCALL | I-C-MAGIC " 


GRAPHIC MED/HI RES. SCREEN DUMP 


dn IBM SOFT WARE twr PRINT SPOOLING UP TO 64K 
TAX MANAGER GALACTIC ATTACK TERMINAL EMULATION 
256K VISICALC ZORK ! $2 SCALL 
VISITRENO¥ISIPLOT ZORKI . 
MC ОВЕ NEW GAMES А PGS—P Graph S 
EASYEFF FECTIVE 25 —Ргіпсеїоп Graphics Systems 
| AT UNBEATABLE PRICES | : n 
SUPERCALC.. E $219 T and G JOYSTICKS $4495 | Hi-resolution, RGB Color Monitor  , .. SCA 
SUPERIWEILER 52808 VE PADDLES s2095 | 54” Half Height "Slimline" drives CA 
i Dies i inate siot! 
CALL FOR SO TWARE NOT LISTED put two floppies in a single slot! s es $ 
DAVONG 5 - 10 - 15M byte 


MAYNARD ELECTRONICS = чы ыр isk System: | 59 
Floppy Disk Controller wiih parallel $23 Hard Disk Systems . .... ...,., from $15 


Floppy Disk Controllerwith serial , E '" Trademarks of Microcomputer Business Industries Corp. (MB 


Ж | MONITORS | 
Zenith ZVM-121 Phosphor, 15 MHZ ,. ..... $ 119 DISKETTES (5% inch) 
NEC 1201 Phosphor, 20 MHZ............. $ 179 | SCOTCH WITH PLASTIC LIBRARY CASES (Boxes of 10) 
NEC 1201 Composite, Color .. ..., ...... $ 335 (48 Track single-sided, double density) . .... $26.51 
NEESI201:RGESÉGSIOr т. л... $ 899 | VERBATIM DATALIFE SS/DD (Boxes of 10) ... $24.9! 
АТПОВМ ООВ Phosphap а... .. $ 179 | VERBATIM DATALIFE 05:00 (Boxes of 10) - $44.9 
дтаек Gomposite, оюы. а. =, eem ne $ 349 | ELEPHANT DISKETTES SS/DD (Boxes of 10) $23.9 
anes EM Compabible Color ........... : 2 з ELEPHANT DISKETTES 0900 (Boxes of 10) $39 9 
reen т i tu v -— 5 và пото Ф wv e [r3 — — - — " 
Princeton Graphic RGB Color . ,.......... SCALL i COMPUTER PRODUCTS 
For IBM Ex. oe ع‎ Er 
Blectréhome REBL... «а.о ё $ 749 parallel prier interlace. drsplay interface | 
Electrohome IBM Cable .. ....ı ........ $ 49| "ces e SEHE Ran tas lengcock Spronynteruplleve 
Б siats for additional boards | 
FC.8023A Oot matrix penter tl cps 
M О D E MS bidirectional pnnting, proportnonai printer 
Hayes Smartmodem, 300 baud, . .. ..$219| "^ decer em e ETE AG n 
Hayes Smartmodem, 1200 baud ,,-....,. » + $539 NEC: Саа ааа Зет 
Hayes Chronograph . ..... -..--.--.. . $189 MEG арса ате ELLE SU 
Novation Cat |...... Р. UM w+. $145 NES Ret ge ail 
Novation D-Cat..... я -= ara: 9169 E ы d 
a va auto Sats рач жа. жЖ.... ан... . $205 NEG GPM Operaing System 
= e MOM t NY штук ee E TE PAS ^^. $CALL Dara Bete уме carry tho entre line ot NEC ВР! software for the persona! computer 
1 200 baud modem Please call o write for mformation 


with NEW WEE SPE SCAT 


THE BEST PRICES IN THE NATION 
ON APPLE PERIPHERALS! 


MBI APPLETIME CARD 
WORKS WITH DB MASTER AND VISIDEX 
MOUNTAIN HARDWARE COMPATIBLE 


MBI VIP CARD 

THE BEST GRAPHICS CARD 

AVAILABLE WITH AN ADDITIONAL SERIAL PORT 

Ioi bocne eanan ................................... 1399 $1 29 


WE’RE SMASHING THE PRICES 
ON APPLE COMPATIBLE DISK DRIVES 


FORTH DIMENSION 

APPLE COMPATIBLE DRIVES 

RSET ONE BEQE EKLEBHANT DISKETTES.............0..0.. 205 Ж Ж $289 
FORTH DIMENSION 


DRIVE WITH CONTROLLER 
(including the Apple DOS Master and manual) 


PLUS ONE BOX OF ELEPHANT DISKETTES . . 
Call for prices on RANA and MICROSCI drives 


80 COLUMN CARDS FOR APPLE RAM CARDS T AND G PRODUCTS 
Wesper ВЕНН S Lem $259 Davong 16K Card, Microtek, Game Paddies 
Vision 80 Card (Vista) .....<sen.ai-+-:-. $269 and Microsoft 16K Card ALL at.. ^ $ 79 Joy Stick 
Videx BO Gard’ ..7,424.---9 4999. $249 ЕЕ: -port Expander 
Screenwriter Il On line's Sensational! . $ 89 | 
, COMPUTER SYSTEMS Haves M T 
Silicon Valley Systems Async. Ser $135 ayes ICE 5269 
Word Handler Il ....... | т $159 50 GPIB (IEEE. E int $27 Novation Apple Cat || $299 
iat Hendler - $ 79 7470 Ana to Dig. Converter $ 99 212 Apple Ful! Duplex (for Apple Cat Il) $329 
TT X7 7711 Async. Serial (Term) 5 212 Apote Cat $629 
Call for Continental, Dakin 5, Broderbund, Automated Simu- 7712 Sync Serial Int 14 212 Stand Alone Auto Са! $599 
lations, Avant-Garde, Edu-Ware, Denver, Howard, Sirius Sen- айке a Ino 
sible, Synergistic Software, etc. Programable Timer MODEM SOFTWARE 
E - —— - Vistterm S 79 
BUSINESS SOFTWARE Transend Il S119 
VISICORP, INC. MOUNTAIN ASCII Express $ 95 
Desktop Plan 111 $229 Visidex . $189 HARDWARE | | 
Desktop Plan || ... $189 Visiterm $ 79 CPS Multi-Function Card $129 Microsoft 280 Sot CPM FOR APPLE 
Visifiles $189 Visicalc 3-3 $189 = ск ea aman acad Sae 
: сЗ upertaiker 15 
Visiplot . $159 Visipak . $539 Music Systern $319 MISCELLANEOUS APPLE PRODUCTS 
Visitrend Visiplot $229 Expansion Chassis $599 Enhancer 1! 5119 00 
STONEWARE Ponya мз Sup В Mod 5 2795 
DB Master . . .. $169 System Saver $ 79.00 


DB Utility Pack $ 69 Videx Function Strip 5 6900 


Software Review 


The Scribble Text Processor 


Most text-processing programs per- 
mit you to describe the appearance of 
a finished document by establishing 
the size of the margins, the number of 
spaces between lines, the indentation 
at the start of paragraphs, and the 
like. Processing instructions, which 
are inserted into the document as it is 
written, dictate how the text is to ap- 
pear on the finished page. Each in- 
struction sets one specific typograph- 
ical attribute of the final document. 
The average text processor can be 
compared to a computer assembly 
language, in which each statement 
corresponds to a single primitive 
operation to be executed by the 
machine. 

Scribble, by contrast, might be de- 
scribed as a high-level language for 
text. A single formatting instruction 
in a Scribble document could corre- 
spond to several of the more primi- 
tive instructions that are available 
in other text-processing programs. 


About the Author 
Chris Kern is a Washington, DC, journalist 
and a frequent contributor to BYTE. 
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Christopher O. Kern 
201 I St. SW, Apt. 839 
Washington, DC 20024 


Scribble isn't perfect, and as with any 
other high-level language, whether or 
not you are comfortable with it will 
be to some extent a matter of taste. 
But there is no question that Scribble 
can greatly simplify the production of 
complex documents. It represents a 
real step forward in the evolution of 
text-processing tools for small com- 
puters. 


Scribble might be 
described as a high-level 
language for text. 


This ability to perform complex 
operations in response to a single for- 
matting instruction changes the way 
users think about the documents they 
are creating. With the average text- 
processing program, the sequence of 
commands to display a long quota- 
tion within a text would be "skip a 
couple of extra lines, enlarge the left 
margin slightly, enlarge the right 
margin slightly, and single space." 


The analogous Scribble command 
would be "format the next piece of 
text as a quotation." Scribble en- 
courages users to ignore the final ap- 
pearance of the document—the pro- 
gram will take care of that for them— 
and to concentrate instead on the 
logical relationships among the vari- 
ous sections of their texts. Scribble in- 
structions tend to be functional rather 
than typographical. 


Scribble Environments 

For example, business letters are 
commonly formatted with the sender's 
address, date, and closing signature on 
the right side of the page. With one 
popular type of text processor, the se- 
quence of commands would be some- 
thing like those shown in figure 1a. 

This sequence tells the text-process- 
ing program to indent the address 40 
characters from the current left 
margin (.in +40) and to stop filling 
each line with as many words as pos- 
sible (.nf). After the address is typed, 
the text processor is told to restore the 
previous left margin and to resume 
filling text. The same sequence of 
commands must be repeated for the 


= .- 
Е! 


— —— 


тетет еп | CASTELLANO | 


YM Tercer Medio presenta su 
sistema administrativo 
(T.M.A.) para Apple 


Disefiado de acuerdo con los principios contables aceptados en todos los países de habla hispana. 


APLICACIONES COMERCIALES Y CIENTIFICAS 


e CONTABILIDAD ° CUENTAS 
GENERAL POR COBRAR 


Diario General Catálogo de Cuentas 
Resumen del Diario Listado de Transacciones 
Consulta parcial al Diario Antigüedad de Saldos 
Mayor General Saldos por Vencer 

Balance de Comprobación Relación de Cobranzas 
Balance General Relación de Pagos 
Ganancias y Pérdidas Estado de Cuentas 
Catálogos de Cuentas Consultas varias por pantalla 
Consultas por pantalla 


INVENTARIO Y FACTURACION 
CONTROL DE BANCOS 
PERT/CPM 

CUENTAS A PAGAR 

CONTROL DE COSTO DE OBRAS 


BVENTAJAS DEL SISTEMA T.M. A. 


Son completamentes conversacionales. 

El chequeo de la información es instantáneo. 

Los reportes impresos o por pantalla guardan 

los formatos generalmente aceptados. 

Están pensados para adaptarse a cualquier empresa. 

Toda la información está instantáneamente disponible 

Precisión Expandida. 

Nümeros de hasta + 999.999.999.99 Circle 410 on Inquiry card. 


I APARTADO DE CORREOS 62533 
CARACAS 1060 - A- VENEZUELA 
Tercer Medio TELEX: 27.876 - CPB TH - VE. 


TELEFONOS: 283.60.88 - 284.74.68 
Sistema de Informacion С.А. 


fubileldad Gráficas León, S.R.L. 


* Anple 8s marca registrada por APPLE COMPUTER INC. 


Circle 418 on Inquiry card. 


SUPERBRAIN 


The super performing, super 
reliable microcomputer from 
Intertec Data Systems features 
twin double-density 5%” drives 
with 350K or 700K of disk storage 
- expandable to 10 megabytes. 
A CP/M* Disk Operating System, 
64K of dynamic RAM and more. 


SUPER 
PRICE 


Because мете a nationwide 
distributor of SuperBrain, 
CompuStar, and the CompuStar 
10-Megabyte Disk Storage 
System, we can offer the 
absolute lowest prices in 

the business. 


SUPER 
SERVICE 


Better yet, we offer you a 

great deal of service and support 
because we want your business 
tomorrow as well as today. 


e We'll burn-in your SuperBrain 
for 72 hours before 
we deliver it | 

e We'll help with installation 
and configuration 

e We'll repair equipment at our 
service center and replace 
modules when necessary 

e We'll fill your software needs 
or help you develop your own 

e We'll match your SuperBrain 
with a super printer 

For more information call 609-424-4700 


or 215-629-1289. To order call toll-free 
800-257- K In NJ call 609-424-4700. 


THR STA jfi 


2 Keystone Avenue 
! Cherry Hill, NJ 08003 
* Registered trademark of Digital Research Inc. 
SuperBrain and CompuStar are trademarks 
of Intertec Data Systems. 


JEN C DNA - 
SB EMS. 
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At a Glance 


Mame 
Scribble, version 1.3 


Type 
Text-processing software 


Author 

Mark of the Unicorn 
POB 423 

Arlington, MA 02174 
(617) 489-1387 


Distributors 
Westico, Lifeboat Associates, Cornerstore 
or direct from manufacturer 


Price 
$175 


(1a) 


. іп +40 
.nf 
1600 Pennsylvania Ave. 


Washington, D.C. 


Jan. 20, 1985 
.in -40 
LI 


Format 
Various CP/M disk formats 


Computer 
CP/M 8-bit machines; CP/M-86 version 
to be introduced 


Documentation 
100-page user manual; 99-page program 
logic manual 


Audience 
Anyone needing a sophisticated 
text-processing program 


(1b) 


8address«1600 Pennsylvania Ave. 


Washington, D.C. 


Jan. 20, 1985» 


Figures 1a and 1b: Comparison of Scribble formatting commands with those of another 
word processor. Figure 1a shows how the address portion of a letter might be done us- 
ing a popular word-processing program; figure Ib shows the same address with 


analogous Scribble commands. 


closing of the letter. To do the same 
thing with Scribble, the source text 
would look like figure 1b. 

The command @address and its 
synonym, (closing, are examples of 
what Scribble's authors call environ- 
ments. (The @ character is reserved 
to signal commands to the Scribble 
text processor.) Àn environment is a 
section of text that is to be formatted 
in some particular way. For example, 
in the Q' address environment: 


—Each line is kept the same length as 
it appears in the input file (i.e., short 
lines are not filled and long lines are 
not wrapped). 

—The lines of the address are left- 
justified. 


—The left edge of the address is 
placed at the center of the page. 


Scribble provides 23 predefined en- 
vironments. One is the @itemize en- 
vironment, which arranges a list of 
items in the format shown in the 
preceding paragraph. Another en- 
vironment prints long quotations as 
single-spaced, indented paragraphs so 
that they will stand out from the sur- 
rounding text. Several other Scribble 
environments perform operations 
that are available in all sophisticated 
text-processing programs. Text can 
be centered or printed flush left or 
flush right. You can also create para- 
graphs with hanging indentations, in 
which the first line of the paragraph is 


Circle 226 on Inquiry card. «e» 


(EY TRONIC 
PERFECTS THE 
IBM* PC KEYBOARD 


E je key tronic KB 5150 | 
—— 


TET IERI 
AAAAAAAAASsMES. 
p » |j тым | 


Familiar Key LED Indicators Convenient 
Legends Rather On All Lock Keys ENTER Key 
Than Symbols impr Key To Show Status RETURN Key 
In Familiar In Familiar 
Typewriter Location Typewriter Location 


Enhance your IBM* Personal Computer System with a Key Tronic 
keyboard peripheral. 
This low-profile keyboard is plug-compatible and has familiar key placement. 
It also features reliable microprocessor electronics, solid-state capacitance switches, 
and positive tactile feedback. 
Price: $235.00, includes shipping & 
handling. To Order Model KB-5150 Call 
Toll Free 1-800-262-6006 


key tr onic (8 a.m. -4 p.m. Pacific Standard Time) 


D THE RESPONSIVE KEYBOARD COMPANY 


DEPT. E * Р.О. BOX 14687 • SPOKANE, WASHINGTON 99214 USA 
*IBM is a registered trademark of IBM Corporation 


Circle 317 on Inquiry card. 


HOT PRICES! 
FAST SERVICE! 
COMPUTERS 


Model List 
SB Il 350K byte, 64K ..,. ....$2495 
SB il QD 750K, 64K ..........$2995 
SB H SD 1.6mb, 64K 

Syscom 48K, Appte Campatable $725 
BASIS 108, Apple Compatable ... ,.... 


Our Price 


ins уе b. 


IBM SS/DD 

IBM DS/DD a evo d 
APPLE Compatible S/S .,...... 
APPLE Drive Controller . s 


NEC 8023A parallel only... 

Epson MX80FT, 80 cps ... 

Smith Corona Daisywheel 

Brothers Daisywheel . 

Okidata 82A. 120 cps . 

Okidata 83A. 120 cps . 

C. Itoh F- 10, 40cps . 

NEC 3510 or 3530 . 

NEC 7710/7730 TEE 
Other Brands... . ЧИ 


Hayes Smartmodem . . i 
Hayes 1200 Baud  . 
Other Brands . 


MONITORS & TERMINALS 


NEC 12`` Green Screen .. 
Amdek Amber Screen 
Taxan | 380 resolution . 
BMC Green Screen 

Adds Viewpoint. green . 


APPLE & IBM ITEMS 


Seattle Computer Products , i ‚ Call 
Quadram Products Call 
Mountain Computer Products 
Practical Peripheral Products 
Viewmax 80col. card , 
Videoterm 80 col. card . 
Software . 


„Са! for Great Prices! 
Information: Call (206) 362-3398 


ORDERS ONLY 1-800-531-3133 


Mail & Phone Orders Only. Prices reflect 3% 
cash discount. Sorry, no COD. 


PACIFIC 
COMPUTERS 


11056 Palatine N. 
Seattle. WA 98133 
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(2a) 


@description<FORTRAN 8X The great progenitor. A real step 
forward in its day, but it has had a tendency to hold back 
progress ever since. 


COBOL 8X Is prolix. Reminds me of what Abraham Lincoln once 
Said about a fellow lawyer: "He can compress the most words into 
the smallest ideas of any man I ever met." 


BASIC @\ You can love it or you can hate it, but you can't 
ignore it. BASIC is characterized by the best acronym of the 
lot: "Beginner's All-purpose Symbolic Instruction Code." 


PL/I @\ Is to computer languages what Texas is to states: 
smaller than Alaska but bigger than everything else. d 


LISP 8X Can be most clearly described in LISP. 
((Parenthetically, LISP is considerably easier to use than 
many people think.) LISP can be thought of as a "high-level 
machine language" in which other languages can be written, 
an attribute that has proved important in research. 


C @\ Simple, clean, terse. 
Pascal @\ Pascal is for classroom use. It is precise 


and mathematical. А Swiss professor thought it up. 
have taken a sabbatical. 


He should 


Ada @\ The future, formally certified by the Department of 
Defense. Ada is the government's attempt to negotiate a 
computer language nonproliferation treaty with itself. But, 
Sources say, the parties are still far apart.» 


(2b) 


FORTRAN The great progenitor. A real step forward in its 
day, but it has had a tendency to hold back 


progress ever since. 


COBOL Is prolix. Reminds me of what Abraham Lincoln 
once said about a fellow lawyer: "He can compress 
the most words into the smallest ideas of any man 
I ever met." 

BASIC You can love it or you can hate it, but you can't 

ignore it. BASIC is characterized by the best 

acronym of the lot: "Beginner's  All-purpose. 

Symbolic Instruction Code." 


PL/I Is to computer languages what Texas is to states: 
smaller than Alaska but bigger than everything 
else. 


LISP Can be most clearly described in LISP. 
((Parenthetically, LISP is considerably easier to 
use than many people think.) LISP can be thought 
of as a "high-level machine language" in which 
other languages can be written, an attribute that 
has proved important in research. © 


С Simple, clean, terse. 


Pascal Pascal is for classroom use. It is precise and 


mathematical. A Swiss professor thought it up. 
He should have taken a sabbatical. 


Ada The future, formally certified by the Department 
of Defense. Ada is the government's attempt to 
negotiate a computer language nonproliferation 
treaty with itself. But, sources say, the parties 
are still far apart. 


Figures 2a and 2b: An example of Scribble's @description environment, which formats 
a series of items in a way that permits them to be listed and then elaborated individual- 
ly. Figure 2a is the input file. The (Q X characters are typewriter-style tabs that instruct 
Scribble to place the next printing character at the @description environment's preset 
tab position. Figure 2b shows the result. 
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QUICKCODE " 


The dBASE IF Program Generator 


Save Time. 


Quickcode saves you time, because it can 
write complete dBase il applications pro- 
grams in minutes. 


Ease of Use. 


Quickcode requires no programming or 
computer knowledge. If you can type, then 
you can create a customer or inventory data- 
base in 5 rninutes. 


The unique dSCAN feature lets you select 
records based on your own requirernents 
(e.g. STATE = 'NJ' or AGE > 30}. Then you 
can print them in a variety of formats (or 
transfer them to Wordstar™ for form letters. 


Wordstar.'" 


If you want to create form letters using your 
data, Quickcode can transfer any part of 
your database to Wordstar.™ 


Mailing Labels. 


Want to print mailing labels? With Quick- 
code, you can get them in one upor four up 
format. You can print labels of almost any size 
or shape you can imagine. For any part of 
your database (e.g. ZIP CODE = 90023} 


Reports. 


Quickcode can create an amazing variety of 


_reports and forms. You can even produce re- 


ports upto 132 columns by 96 lines per page. 


Quickcode and dSCAN are trademarks of Fox & Geller, Inc. 
dBASE Il is a trademark of Ashton-Tate. 
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Fox & Geller’s Quickcode: 


Power. 


Quickcode can set up retrieval keys using as 
many as 1O data fields. You can use these 
keys to get any record from your database in 
about 2 seconds. Data entry is also a snap. 
You can have any data field automatically set 
to a default valve or checked in one of three 
ways: range checking, match list checking, 
or file lookup. 


Capability. 


Now, you can use four new data types not 
found in dBASE li itself: date, money, tele- 
phone, and social security. Just what you 
need to simplify your work. 


Want to setup a more powerful application? 
Use the Quickcode menu generator to cre- 
ate a menu system. 


Fox & Geller. 


Perhaps the most important reason to buy 
Quickcode. We've built a reputation for 
quality products that keep improving. Like 
QGRAPH (the dBase Il graphics system) and 
our dUTIL utility. 


$295.00 


We intend to earn your loyalty by offer- 
Ing software that's the best. 


For further information or to 
see Quickcode in action, see 
your local dealer or call 
(201) 837-0442. 


Wordstar is a trademark of MicroPro International 
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(3a) 


@begin<level> 


Scribble provides facilities for automatic numbering of 
sections and paragraphs of documents. 


A number of different formats are 


@begin<level> 
For example, you could number the 


but not the individual paragraphs. 


Different levels of numbering are 
This paragraph, for example, 


available. 


sections of a document 


automatically provided. 


has two levels of numbering. 


Indentation can also be controlled to a considerable extent. 


@end<level> 


This feature greatly simplifies the creation of documents 


that have a complex and explicit structure, 


manuals. 
@end<level> 


(3b) 


1. Seribble provides 


facilities 


such as technical 


for automatic numbering of 


sections and paragraphs of documents. 


2. А number of different formats are available. 


of a document 


are automatically 
for example, has two levels of 


controlled to a considerable 


2.1. For example, you could number the sections 
but not the individual paragraphs. 

2.2. Different levels of numbering 
provided. This paragraph, 
numbering. 

2.3. Indentation can also be 
extent. 


3. This feature greatly simplifies the creation of documents that 


have a and 


manuals. 


complex 


explicit 


Structure, such as technical 


Figures За and 3b: An example of Scribble's (level environment, which is one of 
several ways provided by the program to automatically structure and number sections 
of text. Note that one instance of the environment is nested within another to improve 
readability. The @ begin < level » and @end < level> instructions in the source text of 
figure 3a are synonyms for the @level< and > syntax that would normally enclose the 
text of the environment if you weren't nesting instructions. Figure 3b shows the result. 


flush left but all subsequent lines are 
indented. Somewhat more unusual is 
the description environment, which 
formats text into two columns (see 
figure 2 on page 306.) 


Structured Text 

Scribble includes a variety of envi- 
ronments that make it easy to struc- 
ture text into a series of indented and 
sequentially numbered paragraphs of 
the kind commonly found in text- 
books and technical manuals. Sec- 
tions and subsections of a document 
are automatically set apart and num- 
bered. This makes it easy to create or 
change a complex document com- 
posed of numbered sections and para- 
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graphs. You can insert new material 
knowing that the indentation and 
numbering of the document will be 
preserved and, where necessary, up- 
dated automatically (see figure 3). 
Environments are what distinguish 
Scribble from other text-processing 
programs. The only real problem is 
that the average user will have to ac- 
cept each environment as it was de- 
fined by Scribble’s authors. Fortu- 
nately, the stylistic choices that the 
authors have made are reasonable. 
Source code for most of the program, 
written in the C computer language, 
is supplied as part of the package. 
The authors explain the program 
logic in some detail in the Scribble 


manual, and an experienced C pro- 
grammer should have no great dif- 
ficulty modifying the program. There 
is even a Scribble users group to 
distribute extensions to the program. 
Still, it would be nice to be able to re- 
define the existing environments 
without programming. Ideally, it 
should be possible to create entirely 
new environments, each composed of 
primitive text-formatting commands 
or even other environments. 


Other Commands 

In addition to environments that 
format an entire block of text, Scrib- 
ble provides 10 inline environments 
to determine how individual charac- 
ters are printed. These provide famil- 
iar features such as underlining, bold- 
face, subscripts, and superscripts. 
Even though these operations are 
common to most text-processing pro- 
grams, Scribble's attention to detail is 
impressive. For example, Scribble in- 
cludes three different underscore 
commands: underscore all printing 
characters, underscore only alphanu- 
meric characters, and underscore 
continuously. Two separate italics 
commands—regular and boldface— 
provide insurance, the authors say, 
against the day when printers with 
italics capability are more commonly 
available, 

In many cases, you can nest Scrib- 
ble environments and inline environ- 
ments, That is, you can give one com- 
mand inside another. For example, 
one element in an itemized list can be 
underscored, or the @level environ- 
ment depicted in figure 3a can be in- 
voked within itself to produce multi- 
level structures (the second level in 
figure 3b was produced this way). 

The remaining category of Scribble 
commands, which the program's 
authors refer to as directives, is com- 
posed of instructions that, for the 
most part, cannot contain other 
Scribble instructions. Some directives 
are similar to inline environments in 
that they provide commonly avail- 
able text-processing functions. You 
will find directives to define page 
headings and footings, to skip lines or 
start new pages, and to read and in- 
sert other files into the running text. 
Footnotes are automatically num- 


bered, and one directive specifies 
whether the notes are to be printed 
within the text, at the bottom of each 
page, or at the end of the document. 


The @style Directive 

The @style directive takes a vari- 
ety of arguments. It is used to specify 
margins, paper size, the extra space 
(if any) between paragraphs, the 
amount of indentation for new para- 
graphs, whether the text is to be justi- 
fied, and other fundamental stylistic 
characteristics. One nice feature of 
the @style directive is that, where it 
requires numeric arguments (such as 
in specifying paragraph indentation), 
the argument can be entered in just 
about any unit of measure that is 
handy. The @style directive will ac- 
cept arguments expressed in charac- 
ters, lines, centimeters, millimeters, 
points, picas, ems (these last three are 
printers measures) and micas. A 
mica is the internal unit of measure- 
ment used by Scribble. It corresponds 
to 10 microns, or about 1/2540 of an 
inch. Unfortunately, relative values 
are not permitted. So, for example, it 
is impossible to issue a command to 
increase the line spacing by one. 

A number of other Scribble direc- 
tives concern various types of auto- 
matic numbering. You can have the 
sectioning directives number portions 
of the text. There are six of them, cor- 
responding to chapters, sections, sub- 
sections, and paragraphs for the main 
body of the text, and chapters and 
sections for appendixes. Each section- 
ing directive creates a subtitle or 
heading in the document. Every time 
you invoke a sectioning directive, an 
entry is automatically made in the 
document table of contents. Similar- 
ly, an @index directive automatically 
creates an index for the document. 
The instruction @index < message > 
within a Scribble text creates an index 
entry composed of the message and a 
reference to the current page. 

The remainder of the directives 
deal mostly with string and numeric 
variables. Section numbers and head- 
ings are automatically maintained by 
Scribble, as is the current page num- 
ber. Other variables can be defined 
by the user. For example, a common- 


ly used string, such as an address, can 
be defined once in a document and in- 
troduced repeatedly into the text 
simply by referring to a single-word 
variable name. You can change vari- 
ables or set them to the value of other 
string variables. You can add or sub- 
tract numeric variables. 


Printing Scribble Files 

Scribble itself can display format- 
ted documents on the system console 
or on a simple Teletype-style printer 


DATA PROCESSING 


(1.е., one that does not need any 
special control codes). Scribble can 
also write a formatted document to a 
disk file. If a more sophisticated 
printer is available—for example, one 
that has a proportionally spaced type 
font or one that can move up a frac- 
tion of a line to provide properly 
superscripted footnotes—a second 
program must be used to put the 
finished document on paper. Splitting 
up the formatting and printing jobs 
introduces an extra step, but it keeps 
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e APPLICATION EXPERIENCE 


OPPORTUNITIES 


Martin Marietta Aerospace, NASA's prime Contractor for the 
Space Shuttle External Tank has immediate openings for Data 
Processing professionals. Because we actually manufacture the 
external tank, you'll get to see the actual results of your efforts. 


COMPUTER PROGRAMMER/ANALYSTS 


Immediate opportunities exist for individuals experienced in: 


qu. 


Shop floor control. Scheduling. Manufac- 
turing, Inventory, Purchasing, 
Configuration Management, 


Quality. Engineering. 
«DATA BASE OPENINGS 


Analyst, Design, Administrators with above 
hardware, software and applications 


experience. 


These opportunities exist at our Michoud Assembly Facility 
located in suburban East New Orleans. 


Qualified candidates interested in learning more about these 
opportunities at Martin Marietta should forward resumes, in- 
cluding salary history to Martin Marietta Aerospace, Denver 
Glazier, BYTE-283, Р.О. Box 29304, New Orleans, Louisiana 
70189. We are an equal opportunity employer, m/f/h. 
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the size of the Scribble program man- 
ageable without sacrificing flexibility. 

For all but the simplest printers, 
Scribble produces an intermediate, 
formatted file. This file contains a 
minimum of information about the 
actual device on which the document 
will be printed. A second program, 
called Crayon, reads the intermediate 
file and prints the finished document. 
Crayon knows the details of different 
printers and produces the required 
control sequences to make the most 
out of each printer’s specific hard- 
ware capabilities. You can make a 
rough draft quickly on a high-speed, 
dot-matrix printer. Then a finished 
copy can be made on a letter-quality 
printer, using proportional spacing, 
special type fonts, or whatever so- 
phisticated features are available. 

Different printers, by the way, 
don’t really have to be literally dif- 
ferent machines, The user can create 
several logical device specifications 
for the same physical machine. For 
example, a formfeed could move the 
forms one distance for printing out 
mailing labels and a different distance 
for printing correspondence. The 
same physical printer might be used 
in both cases, but the meaning of 
formfeed would depend on the partic- 
ular application. 


Configuration 

The Scribble/Crayon system is de- 
livered with the ability to drive the 
most common small-system printers. 
It comes with a configuration utility 
that makes customizing the programs 
for many other printers and creating 


C compilers 
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“logical” printers fairly simple. It may 
be necessary to write new driver code 
for a printer with unusual control 
sequences, 

The configuration program has 
several other functions. It can reset 
the default style parameters for such 
features as margins, line spacing, 
paragraph indentation, and the like. 
(Of course, these can be set by @style 
directives inside the text of each docu- 
ment as well.) The configuration pro- 
gram also enables the user to define 
certain input and output character- 
istics of the host computer system. In 
most cases, installing Scribble should 
pose no obstacle even to a nontech- 
nical user. 

The Scribble manual is complete 
and well organized. Mark of the 
Unicorn provides a tutorial introduc- 
tion along with an extensive user's 
manual. I found the user’s manual 
difficult to follow in а few places, but 
for the most part, the writing is clear 
if undistinguished. Scribble takes a 
bit of getting used to precisely 
because it is different from most other 
text-processing programs. But that, 
of course, is why it is worth the ef- 
fort. Separate documentation is pro- 
vided in the manual to explain the 
source code modules. As might be ex- 
pected, these sections are written for 
the programmer, not the casual user. 
Incredibly—because it could have 
been produced so easily using Scrib- 
ble—the manual has no index. 

Scribble is fun to use, even on a 
relatively simple document such as 
this article, but it is at its best when 
used to produce complex or long 
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documents, especially highly struc- 
tured, technical ones. Scribble would 
be an excellent program to use to 
write computer reference manuals, by 
the way. Too many manuals lack 
clarity, regardless of the quality of 
the writing, because of poor organi- 
zation and format. Scribble's auto- 
mated sectioning, footnoting, index- 
ing, and table-of-contents features 
should greatly simplify the creation 
of complex, multilevel texts. 


Conclusions 


eScribble can be described as a high- 
level language for text processing that 
encourages users to concentrate on 
the structure of the document. ' 
eScribble environments deal with 
relatively large sections of text. The 
program also provides conventional 
commands for instances where a pre- 
defined environment is not appro- 
priate. 

eScribble comes with source code for 
most program modules, making it 
possible to alter or extend its capa- 
bilities. 

eScribble is capable of using the 
sophisticated hardware features of 
the most common small-system 
printers. 

eScribble is at its best when it is used 
to produce long or complex docu- 
ments. 


[Mark of the Unicorn is now selling 
version 1.4 of Scribble, which is 
advertised as being substantially the 
same as version 1.3 with a few bugs 
worked out. . . . Ed.]m 
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*PCDOS is a trademark of IBM CORP. MSDOS is a trademark of MICROSOFT. UNIX is a trademark of 


BELL LABS. RT-11/RSX-11/PDP-11 is a trademark of Digital Equipment Corporation. FLEX/UNIFLEX isa 
trademark of Technical Systems consultants. CP/M is a trademark of Digital Research. OS-9is a trademark 


of Microware & Motoro 


310 February 1983 © BYTE Publications Inc 


e C AND ASSEMBLY SOURCE MAY ВЕ 
INTERMIXED 


e UPGRADES & SUPPORT FOR 1 YEAR 


408-275-1659 


TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 
San Jose, California 95125 
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Plug 3000 new applications 


into your Apple: 


THE CP/M Card™ plugs CP/M Plus™ into your Apple. 
The CP/M Card gives you the option of running your Apple II 
with the speed and capability of a professional Z-80 system 
with CP/M*-compatible software. You plug in the CP/M 
Card. Then choose CP/M or your standard Apple software 
at your option. 
Plug into a big, new world of software. 
The CP/M Card gives you instant access to the world's largest 
selection of microcomputer software — more than 3,000 
CP/M-compatible applications, languages, and 
programming utilities. So, you, too can use pro- 
fessional business programs such as WordStar,* 
SuperCalc™ Condor," and other high-performance 
software from Day One. Yet, you still have access 
to your present library of Apple software. 
Plug into incredible performance. 
Together; the ultra-fast CP/M Card and 
CP/M Plus run applications up to 


300% faster than your Apple system! The CP/M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP/M Plus. 

A plug about quality. 

The CP/M Card was designed and built by Digital Research, 
the creators of CP/M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP/M Card is the most perfectly integrated 
Apple performance package youcan buy. 

Why just keep plugging along? The CP/M Card 
provides everything you need—including 64K of 
on-board memory, CP/M Plus, CBASIC* 
GSX™-80 and full documentation—for just $399. 

Now available through the CP/M library. 

See your local microcomputer dealer today. Or 
contact Advanced Logic Systems, 1195 East 
Arques Ave., Sunnyvale, CA 94086 (800) 


Advanced Logic Systems 538-8177. (In California (408) 730-0306.) 


The CP/M Card for your Apple II. 


CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-80 is a registered trademark of Zilog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCalc is a trademark of Sorcim Corporation. Condor is a trademark of Condor Computer 
Corporation. GSX-BO is a trademark of Graphics Software System. Apple is a registered trademark of Apple Computer, Inc. ©1982 Digital Research Inc. 
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Draw attention to yourself. 


(Write a program for the IBM Personal Computer. ) 


Let your imagination take wing. 

Think charts. Graphs. Shapes. Images. 

Use originality, creativity and color in programs 
that entertain. Educate. Organize. Analyze. And 
programs that get down to business. 

Maybe you've written software like that. Or 
perhaps you're thinking about it. 

If so, consider this. 

You could draw attention to yourself by writing 
programs for che IBM Personal Computer oz the 
IBM Personal Computer. Because all our advanced 
features (see the box at right) make it faster and easier 
to do so. 

Enhanced BASIC already in ROM, for example, 
has graphics commands already built in. 

And if you write a program using our Advanced 
BASIC, you'll find the DRAW command 
particularly appealing. It's virtually a separate 
graphics language within a larger language. 

Put your visual together with any of che 128 
characters and symbols in ROM for a simultaneous, 
text-and-graphics mix. 

Have musical accompaniment as well. 

It's easy, because BASIC controls the built-in 
speaker with a single command. 

Utilize che ten, programmable 
function keys. 'Iry F3 to paint. 
FÁ for lines. F5 for circles. Or 
F6 for boxes, 


*ADVANCED FEATURES FOR PERSONAL COMPUTERS | 


= 
| ІВМ PERSONAL COMPUTER SPECIFICATIONS | 
| User Memory Display Screen Permanent Memory | 

16K-512K bytes* High-resolution* (ROM) 40 bytes* 
| ° Micro essor 80 characters x 25 lines Color /Graphics | 
| 16-bit, 8088* Upper and lower case Text mode: 
| uro ud fani dd Green phosphor screen" 16 colors* 

2 opi internal g Systems 256 characters and 
| diskette drives, 514”, DOS, UCSD p-System, symbols in ROM* 
| 160K bytes or 320K —— CP/M-86f Graphics mode: 

bytes per diskette Languages 4-color resolution: | 
| Keyboard BASIC, Pascal, FORTRAN, 320һ x 200v* 
| 83 keys, 6 ft. cord MACRO Assembler, Black & white resolution: | 
attaches to COBOL 640h x 200v* 

| system unit* Printer Simultaneous graphics & | 
| 10 function keys* All-points-addressable text capability* 
| 10-кеу numeric pad graphics capability Communications 

Tactile feedback* Bidirectionai* RS-232-C interface 
| Diagnostics 80 characters/second Asynchronous or SDLC | 
| Power-on self testing* 18 character styles protocols | 
| Parity checking* 9x9 character matrix? Up to 9600 bits per second 
L- 


Remember that these function keys make your 
program more “friendly” to the user and, therefore, 
more appealing to us. 

In fact, if you're interested in licensing your 
software, we could be interested in publishing it. 

We could also be interested even if it runs on 
anotber computer. If we select your software, we'll 
ask you to adapt it to our system. 

So if you think your software 1s close to 
picture perfect, consider sending it in. 

For information on how to submit 
your completed program, write: 
IBM Personal Computer, 
External Submissions, Dept. 765 PC, 
Armonk, New York 10504, === 


The IBM Personal Computer 
Atool for modern times 


For more information on where to buy the IBM Personal Computer, call 800-447-4700. In Alaska or Hawaii, 800-447-0890. 
TUCSD p-System is а trademark of rhe Regents of the University of California. CP/M-B6 is a trademark of Digital Research, Inc. 
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Problem Oriented Language 
Part 3: Assembling the Modules 


The modules are assembled into a 
complete programming system. 


In parts 1 and 2 of this series (see 
the December 1982 and January 1983 
BYTEs), the concept of Problem 
Oriented Language (POL) was in- 
troduced. POL uses input that incor- 
porates terms normally used in 
describing a particular problem. 
These terms are organized into 
phrases and sentences that resemble 
English sentences. The input is 
relatively free of the format restric- 
tions normally associated with 
question-and-answer or menu input. 
Much more information can be input 
with a single entry. A typical entry 
such as “Draw an XY graph, X from 0 
to 4, Y from —2 to 3, Title 'Contour 
Plot,' Execute" would replace dozens 
of responses required for other types 
of input. POL-type input is normally 
used in technical or graphics applica- 
tions, where many possible param- 
eters can be changed, but only a few 
need to be set at any given time. 

The Problem Oriented Language 
Programming System (POL/PS) was 
introduced to provide microcom- 
puters with the capability of handling 
POL, especially in terms of solving 
technical problems. The series of 
routines (POL-80) for handling POL 
input was presented and the capabil- 
ities were examined. 
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The actual use of the routines 
within POL/PS was discussed, show- 
ing the steps involved in writing a 
module to find the root of an equa- 
tion. 


Modularity 

I have heretofore covered in some 
detail the concept of POL and how to 
program using POL-80 routines. The 
real key to success in using the 
POL/PS, however, lies in modular 
programming. 


What Is a Module? 

We often hear that good computer 
programs are modular. Every pro- 
gramming course and textbook 
stresses that point. But what makes a 
program modular? Would you recog- 
nize a module if you saw one? 

The dictionary definition of a 
module is "any of a set of units 
designed to be arranged or joined in a 
variety of ways." This shows that the 
key concepts of modularity are flex- 
ibility and similarity at the bound- 
aries. A functional definition of a 
module is simply this: "A module 
should do one thing and do it well." 

The idea in modularity is that units 
can be chosen and linked together ín 
order to reach a goal. One example of 


this is the way most kitchens are built 
using modular cabinets. Each type of 
cabinet handles a specific task well, 
and we choose a certain combination 
of types to best achieve our overall 
objectives. 

When a programmer writes:a mod- 
ular program, a number of units, seg- 
ments, or sections will be in the pro- 
gram, each having a specific task to 
perform in achieving the program's 
goal. These units are linked together 
by a mainline program (the highest 
level of control) This concept of 
modular programming is a tremen- 
dous aid in debugging but is very dif- 
ficult to learn. To get some idea of 
how modules can be used in program- 
ming, let us examine some of the dif- 
ferent types. 

Programming modules differ main- 
ly in the level at which they do their 
“one thing." The first, and lowest, 
level is best shown by the one-line 
functions (or modules) of FORTRAN 
and BASIC. These modules use a 
single equation to return a single 
value. Obviously, they do just one 
thing. 

The best example of second-level 
modularity is the FUNCTION sub- 
program in FORTRAN. It does more 
complex work on its input, but it 
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serial communications port and room for three additional cards. 


Plus we've added o second drive to give you o total formorted disk capacity of 624K. 


Plus you get over $1100 worth of sofrwore Including CP/M® 2.2. Wordstar 3.0 with 
training guide. Sanyo Dasic-o superset of Microsoft Basic with diagnostics and utilities, 


Jus added: 300 Boud 
Modem, cable, sofrwore 
and 1 month subscription 


te b by el (ми! 
derochoble 
w/750K formatted co тү. бак. PIM 


7 
d more. Special: Telesolutions = 
и TM and Colchos ТМ w/system 
802 w/CP/Me® ............ . $2669 
806 (20 Mb) ..........._ $5149 


816 (23 Mb) 
col uero $ 


Viewpoint JA Plus: New Viewpoint 
emuiotes Leor Sega, Televideo. of 
5oroc, We're selling hem or o lower 
расе than orhen chorge for cider models 


Zenith ZT-1' ..,.. ............ 
Televideo 910 ............... 
Televideo 925 
Televideo 950 ......... 
Zenith 2:19 ................... 
Adds Viewpoint ............ 
Wyse WY-100 ................ 
$oroc IQ 130 ....... 
Adds View 

Hozeltine nt 
Hozeltine Espirit 1] 
Hozelrne Espirit II. 2... call 
| "with Байып modem 


Houston Instruments: 


CalcSrar® - the spreadsheet that works with Wordstor, ond a disk with 20 games. 


Plus we generate work copies of oll your software. 


Speciol Offer: 5 module business software pack: $99. 


No Dealer please. F.O.D. Scottsdole 


Sanyo Minus: Some as the Sonyo Plus with 4 drive .... 


Our techs fovorire systems. From rhe 
lowes priced Juse systems with eher 
2 or & MG. storage. to 40MG. due 16 
bh зухегпз. 

Add rerminals. printers. ond softwore 
ond we con fully rest ond configure your 
sysrem ot low prices. Dock natlonwide 
try Moore Systems Service. 


Series 5-15D ............ 4 $2195 
Sedes 5-5D ow. $3995 


RAM, ороло) color graphics with control 
of wn colon and 144.000 dors five 
$-400 expansion slots. and o full feorurce 
Sedes 5-86-2 ............. m $3395 


heyboord: 
8000-10 ...................... „ 523975 
6600-12 ................ ~ $9465 ق‎ eee 
Series 3. 8000, systems include MP/M , 2-90-82 w/64K ..... .... 


Scottsdale Systems. 


617 N. Scottsdole Road, Suite D, Scottsdale, Arizona 85257 


= (602) 941-5856 —- 


Call 8-5 Mon.-Fri. 


SERVICE / ORDERING 


INTEGRATION: Priori Fired ane tor new equipenesd in lacey sealed Bowes with manufacrunens 
wororty, We wl nne your equipment, innegrane your tysnem. configure yuu tofreore. provide 
ipio cable иче. er был èd FH aR charge. Call ler prices 


ORDERING: MAIL ORDER ONLY. Prices listed ore for cosh, No COD. s. We зей са a ner 20 | 
boss to Fertuoe 500 es ond U 


тїт cards odd 2%. Prices subject to ст” 
product subject ro ovollobilry. AZ. residents odd 5%. Personal checks rake 3 weeks to clear. Û 
re tor returned merchandise. Shipping extra - products ore Р.О. polni of shipment. CP/M 
ond MP/M are registered trademarks of Digital eoe. 


SOFTWARE: We sell oll populo: CP/M? programs af discount, Sofrwore sold only with үзе тз лот | 


RA HHT TT etal $1 64 Y 


Prices now Include free bum and rest. 
We warranty each unit for 90 doys hom 
the doy you receive ir (nar 90 days hom 
the doy we receive ir). Coll ا‎ on 
tomparible 1ofrwore ond won. 


Advontoge 
64K Quad .......... $2769 
Horizon ó4K Quod... . $2695 | 
Advantage 
W/S Mb. ....................... $3795 


| PRINTERS J 


NEC80223A 

Okidata 82A .................. $409 
Okidoto 823A ................. 
Okidoto 84AP 

Epson MX 80, 100 

Gemini 10, 15 

Tolly 160L 

АТАА... „оона . 9739 
Microprism 80 .............. „ $649 


HIGH SPEED 
Prism 80 “Looded” ..... 
Pism 192 "Looded" .... 
Anadex 9501A 
DotoSourh DS-480 ..... 
ТЕТУ CEA = 


LETTER QUALITY 
NEC 3510, 30 $1495 
NEC 7710. 90 __.. wu $2149 
Qume 9/45 ............... $1895 


The best ft in lene: quality 
on ob Ser pre piene 


Spacing. ond much more, 


Hayes: 
300 S5martmodenm ........... $219 орен 
Uses ид. ribbons. 

$1014 


300/1200 
Smonmodem „а... „ Coll 


Hals SO oxi p E Res vs call 
DMP-29 $1569 
DMP-40 .............................. 8745 


should, essentially, do just one thing 
because it returns just one value. A 
good example of this type of module 
in POL-80 is subroutines 750, 800, 
850, and 950 (see part 1). Their one 
thing is to test for a certain situation 
and return one primary value, the 
value of FLAG, which indicates a suc- 
cessful or an unsuccessful test. Cer- 
tainly, they perform a number of ac- 
tions (especially subroutines 850 and 
950, which must carry out a variety 
of tasks to extract and examine num- 
bers), but they do only as much as is 
needed to accomplish their one thing. 

The third level of modularity in- 
volves the return of multiple values, 
as is often done in subroutines in 
FORTRAN or BASIC. Examples in- 
clude subroutines to do the inversion 
of a matrix or to solve a series of 
simultaneous equations. These 
modules still do just one thing. 

At higher levels of modularity, the 
module may be a section of a major 
program. In my _ field—chemical 
engineering—we speak of thermo- 
dynamic modules, meaning a group 
of subroutines that compute 
temperature, pressure, and other 
values according to some set of equa- 
tions. There will be a module for each 
different model (set of equations) that 
we use. Some large engineering sys- 
tems may have five or more thermo- 
dynamic modules. The one selected 
will depend on the chemicals being 
used or on some similar criteria. 

These four levels of modules 
should cover most ordinary program- 
ming. It should be possible to write 
any given program by simply linking 
together various levels of modules to 
accomplish a desired task. 


Why Use Modules? 

What good are modules? Why is 
there all this stress on them? Why 
should you bother to spend all this 
extra time writing modular programs 
if all you get is a little less time spent 
on debugging? Modular program- 
ming has several advantages: 


elt can reduce a program's size. Calls 
to a single module from different 
places in a program are preferable to 
writing the same lines of code again 
and again. 
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eA good module will be portable. 
This can reduce the amount of writ- 
ing that a programmer will need to do 
because major portions of code are 
available from previous programs. 
This is especially true when using 
graphics and numerical methods. 

e A library of standard functions may 
be available, again reducing the load 
on the programmer. 

e A good module will provide ease of 
insertion into a program, reducing 
the programming load. 

e Good modular programming eases 
debugging because the modules have 
definite boundaries and only certain 
pieces of information cross the 
boundaries. A programmer can be 
reasonably sure that if one value is 
being changed, another value 500 
lines away is not accidentally being 
changed. 

eModular programming's main ad- 
vantage is to reduce the total pro- 
gramming time to solve a prob- 
lem —often making the difference be- 
tween solving a problem on time or 
not solving it at all. 


The main advantage of 
modularity is to reduce 
the total programming 
time to solve a problem. 


The trouble with using a module is 
discovering how to make it fit in your 
own program. The major cause of 
this trouble is controlling the number 
of parameters that must be passed 
back and forth between the mainline 
program and its modules. I have 
often written my own code rather 
than use a module I have in my 
library simply because I must keep 
track of 12 or more parameters, half 
of which are not needed in my ap- 
plication. The heart of the trouble lies 
in the amount of information inter- 
changed. The more information that 
passes across the module's boundary, 
the more the rest of the program has 
to handle. One, two, or three pieces 
of information are desirable. Twelve 
to twenty are not, because you have 
to ensure that each of these values is 
set properly every time you call the 
module. In addition, nearly all the in- 


formation is numerical, and it's dif- 
ficult to remember whether FLAG =1 
means invert the matrix or solve 
simultaneous equations. Or is it 
NINV =1? Many lines of code are re- 
quired to set parameters or check 
them each time a module is used. This 
can be a burden to any programmer. 

In addition, the mainline program 
is forced to do nearly all the input, 
output, and decision making. Setting 
all the parameters for each subroutine 
call can mean lots of program lines. 
Handling input and output adds more 
lines. Because most mainline pro- 
grams are written to solve only one 
problem at one time, very little of the 
mainline program is reused after all 
the effort put into it. 


Introducing Extended 
Control Structure 

A solution to this problem is ex- 
tended control structure. This in- 
volves putting some of the input, out- 
put, and decision making in the 
modules or subroutines rather than in 
the mainline program. The input for a 
graphics module should be in the 
graphics module, the input for a root- 
finding module should be in that 
module, etc. This is seldom done in 
question-and-answer input, and in- 
frequently done in menu input. How- 
ever, POL input can excel at this. In 
part 2, I showed that nearly all the in- 
put for the root-finding module 
ROOTSs could be placed within the 
module. This means that only a call 
to ROOTS is needed in the mainline 
program—just a couple of simple, 
standard statements. Other modules 
for numerical analysis and graphics 
are constructed in a similar manner. 
Now, writing code to handle the in- 
put is no longer a major concern of 
the programmer. Output is handled 
in a similar manner, thus reducing 
even more of the load. The program- 
mer's only concern with output will 
be if text output to the printer is to be 
formatted in a specific manner. 

All that remains for a mainline pro- 
gram to do is link modules together 
and handle decision making. There- 
fore, let us see how a program for do- 
ing numerical analysis can be ar- 
ranged. The program in listing 1 ap- 
pears short compared to ROOTs and 


THE LOWEST PRICES ON 


Site S 


DOT MATRIX PRINTER 


IN THE ENTIRE GALAXY* 


CALL: (303) 279-2848 
(800) 525-7877 
MJ THE COMPUTER LINE, INC. 


Golden, Colorado 
"Offer void outside the Milky Way Circle 115 on inquiry card. 


Listing 1: Functioning as the mainline program, NUMRANAL will perform a numerical the multiple-page graphics modules. 
analysis by calling other modules to handle input, output, and decision making. Lines Much of the program is just a series of 
beginning with an asterisk (used for illustrative purposes only) can be eliminated unless calls to modules that can then handle 


those modules are used. the input, output, and decision mak- 
3€ 3€ 3€ Jc 3€ ЗЕ Je 3€ Je 3€ 3€ Je 3€ Je 3€ 3€ JC 3€ JC 3€ 0 X ЗЕ J€ 3€ 3€ Je 3€ ЗЕ 3€ 3€ 3€ Je Je 3€ ЗЕ 3€ ЗЕ 3€ 3€ a 3€ HE ЗЕ 3€ ЗЕ 3€ a 3€ 3€ 3€ 3€ ЗЕ 3€ 3€ 3€ 3€ 3€ 3€ JC 3€ 3€ 3€ 3€ 3€ 3€ a 3€ 3€ 3€ 3€ J€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3X ing. Each of these calls is a standard 
Saad REM MAINLINE NUMERICAL ANALYSIS (NUMRANAL } 

apace En | sequence of statements. The call to 
S@2@ PRINT "Type VOCAbulary if you want a list of command words," ROOTs is in line 4000 and is in the 


3100 FART=1 
SAART(Q="A " 
AART (1) ="АМ " 
:ААВТ (2) ="ТНЕ " 
:ААВТ (3) ="15 " 
: AART (4) = "АКЕ " 
sAART(5)="EQUALS " 
:AART(6)="EQUAL " 
:AART (7) ="АМО " 
:ААЋТ (8) ="FOR " 
sAART (9) ="ОЕ ", 
sNART=93 
:FCOM=1 
: АСОМ (2) =", " 
:АСОМ (1) ="=" 
: NCOM- 1 
:GOSUB 1050 
3110 AM=AP 

:NLET= 1 
:GOSUB 750 
:IF FLAG=1 

THEN IRET=9100 

:GOTO 100 


3€ 3€ 3€ Jc 3C 3€ Je 3€ ЗЕ 3€ 3€ 3€ 3€ 3€ 3€ Je 3€ Je 3€ 3€ 3€ 3€ JC 3€ € 3€ 3€ 3€ ЭЕ 3€ 3€ 3€ 3€ + ЗЕ J€ c 3€ dC Je dC ЗЕ ЗЕ 3€ ЗЕ 3€ 3€ 3€ 3€ 3€ 3€ Je 3€ Je 3€ Je 3€ 4C JC 4C Je 3C JC ЗЕ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ ¥ 


Graphics Reutines Calls (standard calls) 


ЗЕ + 3€ ЗЕ JC 3C JC 3€ Je Je dC Jc 3€ Je ЗЕ ЭЕ Je 3€ Je ЭЁ Je 3€ Je Je 3€ З ЗЕ 3€ 3€ 3€ ¥ 3€ HE 3€ 0€ 3€ 3€ AC Je 3€ 3€ 3€ ЗЕ 3€ 3€ Je ЗЕ Je 3C JC 3€ Je ЭЕ Je 3€ Je Je ЗЕ Je Je ЭЕ ЗЕ Je 3€ Je 3€ ЗС HE 3€ 3€ 3€ + 3€ 3€ 3€ 30 3€ 3€ 3€ 


x32 AM=" DRAW” 
:NLET=4 
: БОБОВ 750 
:IF FLAG=a2 
GOTO 33200 
x321% GOSUB SBA 
:IF FLAG-a 
GOTO 3100 
#3222 AM="CONTINUE" 
=NLET=4 
:GOSUR 750 
:IF FLAG=1 
THEN ISTART-3004 
ELSE ISTART=300a 
#35230 GOSUB AA 


:CHAIN MERGE APLT+ACOOR, ISTART, DELETE 3000-39939 


«3300 AM="REDRAW" 
:NLET-4 
:GOSUB 75a 
:IF FLAG=a 
GOTO 4aaa 
*331@ GOSUR 380A 
:IF FLAG=a 
GOTO 312 
*332@ AM="CONT" 
:МЕТ=4 
:GOSUB 750 
:IF FLAG=1 
THEN ISTART=3004 
ELSE ISTART=3002 
#3354 GOTO 3238 
*38@@ AM="XY " 


standard format. Additional numeri- 
cal methods are easily added to this 
mainline program. Line 4010, for ex- 
ample, is the entry for the CONTour 
plotter module. Other planned 
modules for this general-purpose 
numerical-analysis package include 
numerical integration, differential 
equation solving, simplex optimiza- 
tion, and regression (curve fitting). 
Inserting these modules into this 
mainline program (or any other) can 
be as simple as the lines calling for 
ROOTs and CONTours. 

The graphics section (lines 
3200-3990) may look long and messy, 
but this is because it handles three dif- 
ferent types of axes (XY, Cartesian, 
and polar) and three entry points for 
each type of axis (DRAW, REDRaw, 
and CONTInue). These statements 
would be the same for any package 
that this graphics module would be 
added to. 

The mainline program 1 have 
presented treats numerical methods in 
a general manner. It simply makes the 
different methods available in one 
package that includes two-dimen- 
sional graphics. It links the modules 
but does not provide any decision- 
making or information-passing capa- 
bilities; these will be added later. 
Such capacity is sufficient to solve the 
majority of problems encountered. 

These modules can be easily in- 


:NLET-3 
и serted into а new POL/PS mainline 
E area program by lifting the program sec- 
*3812 AM="POLAR" tions to the new mainline program 
кш. ай (lines 3200-3990 for graphics, line 
Didi И 4000 for ROOTs, and line 4010 for 
: RETURN CONTours). This simple method of 
ао adding capability to а program can 
frg ais tremendously decrease programming 
THEN ACODR- "САЯ" time and is the main part of what ini- 
REE tially attracted me to POL input. It 
ا‎ makes my overall job much easier. 
3€ Jc dC ЗЕ Je ЗЕ Je 3€ 3€ ЗЕ 3€ Je 3€ Je ЗЕ Je 3€ ЗЕ Je 3€ Je € ЗС Je e 3€ ЭЁ HE 3C HF ЭЕ HC ЗЕ 36 ЧЕ 3€ Je Je de 3€ 3€ 3€ ЧЕ Je 3€ Je 3€ Je ЗЕ 3C Jc ЗЕ ЗС 3€ ЗЕ Je ЗЕ Je 4€ 3€ 3€ 3€ Je 3€ Je 3€ HF e 3€ ЗС ЗЕ ЗС 3€ 4€ € 3€ 3€ ЗЕ 3€ ЗЕ 
Numerical Methods Module Calls ROOTs as a Module 


je 3€ 3€ JC 3€ 3€ JC 3€ 3€ 3€ 3€ 3€ J€ 3€ ЗЕ Jc 3€ Je € 3€ ЗЕ ЗЕ 3€ Je J€ 3€ Je 3€ € Je X 3€ Je 3€ € 3€ X 3€ € З ЗЕЕ JEJE Je 3€ KF FEF KF KF OF FEK E E JEJE Je X JE Je YE HE EX FE YK YF FR YF KR ¥ I have been calling ROOTs a 
4@@@ AM=" ROOT" module, but is it really a module? 


:NLET=4 "MN " 
Listing 1 continued on page 320 ROOTSs has definite boundaries; all 
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WHEN AMERICAN BUSINESS HITS THE ROAD, 
AMERICAN BUSINESS DECIDES ON HILTON. 


Listing 1 continued: 


:GOSUER 750 
:IF FLAG=1 
THEN GOSUE JAQA 
:CHAIN MERGE ADISK+"NUMRROOT", 5000, DELETE 3000-2233 
*421@ AM="CONTOURS" 


sNLET=5 
:GOSUR 750 
:IF FLAG=1 

THEN GOSUR JAMA 

:CHAIN MERGE ADISK+"NUMRCONT"”, 30020, DELETE 3000-3399 

AM="STOP" 
:М.ЕТ=4 
:GOSUR 750 
:IF FLAG=% 

THEN STOP 
GOSUR 1250 
:IF FLAG=1 

GOTO 3100 
NERR=1502 
:GOSUR 1220 
:БОТО 3100 
He HE HE E HE HE HE ee E HE E E ЗЕ E E ЗЕ E ЗЕ HF E HF ee E HE E Eee EE Ee E HE E HE ЗЕ E HE ЗЕ HF E HF E HF ЗЕ E E EE RE IER E HE E E E E FE FE HE 3 ЗЕ 


8374 


898a **Standard call fer HELP 
and VOCAbulary (include 
in every mainline) 


8992 


Standard Subroutines for Calls and Returns 


3 M AE MA REA AREA MAE AERE ЗЕ AE AE AERE AE ЭЕ REA ЭЕ REA AE EAE ЗЕ ЗЕ AERE FEAE AE ACIE REA ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ AE REA EAE ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ AE FEAE 3 4E 4 ЗЕ € 4 AE 48 3 4 
3AQA IRET-3010 

s ARET=ADISK+"NUMRANAL" 

:GOSUR 14@@ 

: RETURN 

GOSUE 1450 

:GOTO 3180 

GOSUE 1480 

: GOTO 3100 

Ae E E ede HE Je ee Je Je e e E E e HE E E HE E HF HE E HF HF E E E Je ЗЕ ЗЕ ЗЕ E HF ЗЕ ЗЕ ЗЕ HE Ae ЗЕ HE E ЗЕ ЗЕ ЗЕ HE E ЗЕ HE E ЗЕЗЕ ЗЕ ЗЕ AE ЗЕ ЗЕ ЗЕ ЗЕ 4Е ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ HE E ЗЕ E E E 


3010 


з1@@ 


Remember--all medules (including the mainline) must end with line number ЗЭЭЗ 
At JJ 4E Je Je JE ЗЕЗЕ ЗЕ 4E AE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 48 4E 4E E ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 
39399 REM END APPLICATION PROGRAM 


Listing 2: The ROOTs program module is used to find the root of a polynomial 
equation. 


HEHE HE HE HE ЗЕ HE HEH ЗЕ HEH ЗЕ ЗЕ ЗЕ FE He ЗЕ ЗЕ ЗЕ HEHE ЗЕ ЗЕ ЗЕ ЗЕ A ЗЕ ЗЕ AE ЗЕ ЗЕ ЗЕ ЗЕ HF E HE E HE 4Е ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ EE ЗЕ BEE A ЗЕ ЖЕ ЗЕ HE E ЗЕ ЗЕ ЗЕ ЗЕ IE EE IE ЗЕ EE ЗЕ ЗЕ ЗЕ ЗЕ FETE HE HE ЗЕ HE HE 
Module ROOTs 


ЭЕ Ж УЕ ЗЕ JC 3€ ЗЕ 4 JC HF de JE dE JE УЕ 3€ 3€ ЗЕ HE 3€ 9€ dE 9€ 9€ 9€ ЗЕ 3€ 3E JC HE ЗЕ HF HE € 3€ € € HE 3€ 9€ HE 9€ 9€ 4€ 3€ 4€ ЗЕ ЧЕ € 3€ ЗЕ AE ЗЕ 3€ JE dE УЗЕ 39€ dE 3€ dE 3€ ЗЕ HE HF MC HE € € HE JE HE ЗЕ 9€ HE 3€ 9€ 46 3€ 
3@8a REM MODULE RDOTS(NUMRRODT) 
3001 REM COPYRIGHT MARK FINGER 15381 
*3@1@ GOSUB 71@@ 
: ON FRUN+1 GOTO 3@2@,51@@, 4435 
*3@2@ ЕСр=@ 
:FART=1 
: ВАВТ (0) ="А " 
:AART (1) ="АМ " 
:ПАВТ (2) ="ТНЕ " 
:ПАБТ (3) ="15 " 
sAART (4) = "АБЕ " 
SAART(S)="EQUALS " 
:AART (6)="EQUAL " 
: ВАЯТ ‹7) ="Аамр " 
sAART (8) ="ҒОБ " 
sAART (9) ="ОЕ " 
:NART=3 
FCOM=1 
:АСОМ (0) =", " 
:АСОМ (1) e's" 
:МСОМ=1 
He He ЗЕТЕ ЧЕ УС УС ЧЕ ЗЕ УСЗ ЧЕЧЕ ЗЕ ЗЕ ЗЕ ЗС ЗЕ ЗС ЧЕЗ УЕ Ж ЗЕ ЗС ЧЕ УС УСЗ УЕ ЧЕЗ ЗС ЗС ЧЕЧЕ ЧЕЧЕ ЗС ЧЕЧЕ УЕ ЗСЗ ЗЕ ЧЕЗ ЗСС ЗС ЗС ЗС ЗС ЗЕ ЗС ЧЕ ЧЕЗ EERE ЗЕ ЧЕЧЕ ЗС ЗС ЗЕ ЗС ЗЕ ЗЕ ЗЕ 


**Stores return addresses and 
initializes parameters 


Matching on the highest level of the tree structure below ROOTs 


He Je He Je 3e Je de Je Je 3e Je Me Je dE Je de Je de Je Je He Je He Je Je Me Ie Me e Je dE e dE e JC dE JC dE Je JE Je Je He JE e E Je E Je Me e Me Ie Je dE Je dE e Je He Je e Je JE Je HE He IE He HE FE HE HC HEIC HEIC HERE ЗЕ 
S2QQ AM=" USING" 
:М_ЕТ=4 
: 50508 750 
:IF FLAG=1 
GOTO ^@@@ 
3210 AM="START" 
:М_ЕТ=4 
.:5050Е 75a 
:IF FLAG=1 
GOTO 241020 ч 
3220 AM="MAXIMUM" 
sNLET=4 
:GOSUB 750 t 
:IF FLAG=1 
GOTO 4200 
3230 AM="EPSILON" 
sNLET=4 


:GOSUB 750 Listing 2 continued on page 323 
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contact with the calling program has 
an entry point at line 3000 and a 
return at line 3300. All interaction 
with a calling program flows through 
these two points. ROOTs does just 
one thing—it finds the root of an 
equation. The level of this program is 
approximately that of a FORTRAN 
subroutine. This program (listing 2) is 
much bigger than the FORTRAN sub- 
routine doing the same thing, but the 
entry in the calling program (see list- 
ing 1, line 4000) is much simpler than 
would normally be the case in FOR- 
TRAN or BASIC. The module itself is 
long simply because all the input and 
most of the output are handled inside 
it, and there is considerable checking 
of values before execution. It is im- 
portant to remember that this module 
has to be written only once; then it 
can be placed in a library until the 
next time it is needed. Thus, the 
length of this module is not a burden 
to the person who uses it. Rather, it 
helps by not requiring as much effort 
to insert the module into a program. 


Improving ROOTs 

ROOTS has one major limitation as 
presented here: the equation to be 
solved cannot be more than 230 char- 
acters long. This limitation affects 
less than 10 percent of the possible 
applications, but solving this problem 
will present a second major aspect of 
the extended control structure. 

Let us begin by examining the nor- 
mal methods used to enter the equa- 
tion under various types of program- 
ming. The most typical situation 
(used in many scientific subroutines 
packages) requires the programmer to 
write a subroutine (in BASIC) ora 
function (in FORTRAN) and insert it 
into the overall program. ROOTs can 
then reference this subroutine when- 
ever a value is required. (Note all the 
GOSUB 9000 references in listing 4 in 
part 2.) This method has one major 
problem. In order to change the equa- 
tion, the programmer must stop the 
execution of the program, go to an 
editor, modify the program, and then 
restart it. This process is undesirable 
due to the load it places on a pro- 
grammer, but, unfortunately, it is the 
most frequently used method. 

In ROOTs, I have gone one step 

Text continued on page 332 


MATTER WHAT YOU SHIP 
EMERY IS THE ONE FOR ALL. 


No matter what size, no matter where 
its going or when tt has to be there, 
there is one shipping company big 
enough to meet all your needs. 

Emery Worldwide offers a full range 

of delivery times—all without weight 
restnctions. One call to Emery handles 
it all, all over Amenica. 


EMERY FIRST FLIGHT. 
THE ONE YOU NEED 
FOR IMMEDIATE DELIVERY. 


If it has to be there nght away, Emery 
First Flight Service gets it there on the 
first and fastest plane available. For 
your most urgent shipments, theres no 
faster Emery service. 


EMERY A.M. THE ONE YOU NEED 
FOR THE NEXT MORNING. 


If time is of the essence, only Emery 
A.M. Service schedules delivery 
door-to-door of virtually an y size, any 
weight shipment to most of America 
the next morning. 


EMERY WORLDWIDE - 


Anysize. Ontime. For sure. 


© Emery Worldwide 1983 
Circle 167 on inquiry card. 


EMERY PM. THE ONE m NEED 
FOR THE NEXT AFTERNOON. 


If time is less critical, Emery PM. 
Service delivers door-to-door virtuall y 
any size, any weight shipment to most 
of America the next business 
afternoon —at a savings. 


EMERY DAY 2. THE ONE YOU NEED 
WHEN YOU HAVE MORE TIME. 


If you have even more time, use Emery 
Day 2 Service. Your shipment arrives 
dependably before 5 BM. on the second 
business day —at a considerable savings! 


EMERY'S CONTROLLED 
SHIPPING SYSTEM: 
BUILT FOR RELIABILITY. 


From the time your shipment is picked 
up until its delivered on time, itS han- 
dled by well-trained Emery personnel 
using Emery equipment — Emery 
trucks, Emery planes, and our own 
Superhub in Dayton, Ohio. It's a system 
designed for total reliability. 


EMERY S DISCOUNT SYSTEM. 
THE ONE YOU NEED FOR 
IMMEDIATE SAVINGS. 


The more you ship, the more you save 
with EmeryS Multiple Shipment 
Discounts. And best of all, you can 
receive these discounts immediately, 
without a qualifying time period. 

Ship multiple pieces to one con- 
signee, and save even more, because 
Emery consolidates them on one airbill 
and bills you for total shipment weight, 
not for each piece weighed separately. 


EMERY WORLDWIDE. 
THE ONE YOU NEED... 
HERE AND OVER THERE. 


In addition to handling all your U.S. ship- 
ments, Emery also offers a full selection 
of services to meet all your international 
and Canadian shipping needs. 

For details on all Emery services, 
call your local Emery Worldwide office. 
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All Logical Paths Lead to 


PDS DATADRIVE" FOR YOUR APPLE II* 


15% 
greater 
storage 


100% 
Apple II* 
compatible 


300% 
track-to-track 
speed 


ee Е r" чь. 


PDS Universal, Inc. 


2630 Walnut Ave., Suite G Telex 18-3511 
Tustin, CA 92680 


answer back CSMA 


(714) 730-6772 


interconnect 
to other 
computers 


conserve 
power 


| supersilent | 

* Apple Il is a trademark ۴ state-of-the-arts 
of Apple Computers Inc. operation | : 

'* Shugart is a trademark long life electro-mechanics 
of Shugart Corporation 


1 


Available At Comp 


uShack Stores 
322 BYTE February 1983 Circle 348 on inquiry card. 


Circle 472 on inquiry card. 


Listing 2 continued: Now Attr active 
HIF FLAG=1 industrial Quality 
3240 A= "VALUE" Main Frames 


:GOSUB 75a 20 0 
ا‎ | as low as $2 
THEN FVA=2 
: GOTO 4400 | 
3250 AM=" EQUATION" e Dual LED Display 
ENER • Shock Mounted 6 Slot 
Ел Mother Boards/Card Cage 
| БОТО 4600 e PS-101 Power Supply 
3260 AM="DYDX" e Power & Reset Switches, A/C Filter, 
sNLET=4 Fan, Etc. е 
:50508 750 
:IF FLAG=1 
GOTO 4700 
3270 AM="EXECUTE" 
:NLET=4 
:GOSUB 750 
:IF FLAG=1 
GOTO SQAQ 
3280 AM="CLEAR" 
sNLET=4 
:GOSUF 750 
"UR REDE: SDS-5100-SL 
— n ae 4802 8” Floppy Drive Enclosure/System 
j THEN NERR=1521 Special Lift Out Drive Rack 
:GOSUBR 1200 Fits ali Regular and Siim-Line 8" Drives 
9291 IF RODS tee IEUL=Q Also Will Support 5%” Hard Disk 
THEN NERR=1541 à 


:GOSUR 1200 
3295 FERR-1 
3300 GOSUR 7202 
: CHAIN MERGE ARET, IRET, DELETE 3000-99939 
++ HE HE HE HE HC He ЗЕ IE TE E ЭЕ HF IE ЗЕ ЗЕ He ЧЕ ЗЕ E ЗЕ TE ЗЕ E ЭЕ IE ЧЕ ЗЕ I IE ЧЕ HE HE ЗЕ IE ЭЕ ЭЕ IE ЭЕ ЭЕ IE ЭЕ ЗЕ IE IE IE IE IE EXE ЭЕ ЗЕ ЭЕ ЭЕ ЗЕ HE HE ЧЕ HE ЧЕ IDE IE ЭЕ ЭЕ E E E E HE IE IE IE IE IE IE HE IE E 


Matching for the methed under USINg 


+ + HE HE HE Je 3E JE ME Je E Je Je ЗЕ ЗЕ ЧЕ ЧЕ ЗЕ ЧЕ Je Je ЗЕ E ЗЕ ЧЕ ЗЕ ЗЕ Je HE ЧЕЧЕ - ЧЕЧЕ e ЭЕ ЗЕ IE ЗЕ ЧЕ ЭЕ ЗЕ JE Je Je Je Je ЗЕ Je Je E Je ЗЕ JE Je ЗЕ Je Je ЗЕ JE JE JE -И JC JE HE € JE ЧЕ ЗЕ JE JE ЗЕ Je JE JE Ie JC ICE 
4ad FCD=1 


ае SDS-5100-MFL 


sNLET=4 
:GOSUB 752 514" Floppy and/or Hard Drive 
:ІР PLRBTI Enclosure/System 


THEN METHODZ-1 
: GOTO З2@а 
40212 AM="APPROXI MATE" 
s NLET=4 
:GOSUB 752 
: IF FLAG=1 
THEN AM="NEWTON" 
:NLET=4 
:GOSUR 750 
:METHOD%=¢2 
:GOTO Seaa 
4022 AM="SECANT" 
:NLET=4 


$DS-MF2 SDS-MIC 
:GOSUB 750 12 Slot $100 Computer Chassis or 


:IF FLAG=1 
THEN METHOD*-3 
:GOTO 3200 
443A AM="INTERVAL" 
:NLET=4 
:GOSUB 750 
:IF FLAG=1 
THEN AM="HALVING" 
:NLET=3 
:GOSUB 750 
s METHODZ-4 
: GOTO зг@@ 
4840 AM="REGULA” 


8" Micropolis Hard Disk Cabinet 


:М_ЕТ=4 

:GOSUB 750 PS-101 Power Supply ; 

:IF FLAG=1 
sNLET=4 of running any variety of 8 pes or 
:GOSUB 750 51%" floppy or hard disk drives as well 
:МЕТНОрх=5 а ' 

Иб Лор as power a full $100-Buss 
4052 NERR=1522 Regulated: Unregulated: 
eee taco 8V @ 8 amp +16V Q 1 amp 
3 c33 *5V @ 5 amp — 16V @ 1 атр 


JE JE ЗЕ 3€ 3€ 3€ ЗЕ ЗЕ Je ЗЕ ЗЕ УЕ Je Je JE ЗЕ 3E JE JC JE Je ЗЕ ЗЕ ЗЕ ЗЕ JE JE JE JE JE JE JE ЗЕ JE УЕ € JE ЗЕ УЕ ЗЕ УЕ ЗЕ ЗЕ ЗЕ JE JE ЗЕ JE JC ЧЕ JE JE ЧЕ JE ЧЕ JE JE JE JE JE ЗЕ JC JC JE 46 € 3€ JE УЕ 9€ 9€ JC 3€ УЕ УЕ JE JE JE JE ЗЕ +12V @ 5 amp 


+24V @ 5 amp 


Setting the number of STARting POINts and their values —5 or -12V @ 1 amp 


HE HE E TE HE E E HE TE Je ЗЕ ЗЕ HC ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЭЕ ЭЕ Je He JJ ЗЕ IE QE ЗЕ ЗЕ IE ЭЕ ЗЕ ЗЕ ЗЕ IE ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ IE IE ЗЕ ЭЕ IE ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЭЕ ЗЕ ЭЕ ЗЕ ЗЕ ЭЕ ЗЕ ЭЕ ЭЕ ЗЕ ЗЕ ЭЕ JE IE ЗЕ ЗЕ ЗЕ C ЗЕ ЗЕ IEEE ЗЕ ЭЕ IE EXE 
4122 FCD=1 


:РТ=1 — SERRA DATA SCIEENGES 
:GOSUB 3508 
:IF FLARG-1 Fresno, Californta! 
THEN X1zDV Marketing Division 
ISP M de ris 21162 Lorain Road, Fairview Park, Ohlo 44126 
GOTO 4190 Listing 2 continued on page 324 (216) 331-8500 TELEX: 980131 W/DMR 


See our other ad on page 29. 
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Listing 2 continued: 


AM="POINT" 
:NLET=4 
:GOSUB 75@ 
:IF FLAG=1 
GOTO 4100 
AM="AT " 
:NLET=3 
:GDSUB 750 
:IF FLAG=1 
GOTO 41aa 
NERR=1523 
:GOSUB 1г2@@ 
: GOTO 33200 
FT=1 
:GOSUR J350 
:IF FLAG=ġ 
БОТО sew 
X2=DV 
:FSP=2 
:IF Xe 4) Хі 
GOTO 3200 
FSP=1 
:NERR=1524 
:GOSUB 12@@ 
:GOTO 3295 
EE E E HH REE RR RRR IGG ЗЕ ЗЕ GIGI ЗЕ E ME HE AE ЗЕ ЗЕ ЗЕ HE HE ЗЕ ЗЕЗЕ ЗЕ TG SIGE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ HE HE E ME JE E E AE AE IE E ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 


4110 


4140 


4169 


4170 


Setting the rumber af MaXIImum EVALUations 


HEHEHE ЗЕЗЕ FE HEHE E HE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ SE HEHE ЗЕ ЗЕ SEE FEE FEE E HE E ЗЕ ЕЕ HEE EEE HEE FETE ЗЕ E E FEE З E E E E E ЗЕ ЗЕ E E E E E HE ETE ЗЕ E HEE ЗЕ ЗЕ E TEE FE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 
4200 ЕСр=1 
:ЕТ=3 
:ЕВ1=2 
:BR2-1020u00 
:GOSUB 850 
:IF FLAG=1 

THEN NUMEVAL=IV 

:GOTO Sean 

NERR=1525 
:GOSUB 12@@ 
+ GOTO 3295 
ЕЗ E HE E E E E EH HEHE E E E ЗЕ ЗЕЗЕ EE E E E IGG E E ЗЕ E ЗЕЗЕ-Е E E E E E E ЗЕ ЗЕ E E ЗЕ ЗЕ EE BE E ЗЕЗЕ EE E E 9292222222722 22 


4210 


Setting the value of EPSI ları 


E E E E E E E E E HE E E E E HE E ЗЕ HE E E E E E HE E E E E E E E E E E E E E E E E E E E HE HE E E E ЗЕ E E E E E E E E E 5235222222229 5 22252. Эс > 
4380 FCD=1 
:ЕТ=3 
:BBi-iE-cU 
:BRBD-1U 
:GOSUR 95a 
:IF FLAG=1 

THEN EPSILON-DV 

:GOTO 3200 

NERR=1526 
:GOSUR 12u0u7 
:GOTO 3235 
HEE TE ЗЕЗЕ E E ЗЕ ЗЕ E HE E E E E ЗЕ ЗЕ ЗЕ ЗЕ E E E FEE E E E E FEE ЗЕ ЗЕ E E EEE FEE ЗЕ ЗЕ ЗЕ E E ЗЕ E E ЗЕ E ЗЕ GE ЗЕ AE A E BEE КАС ЗЕ ЕВЕ 222 E2222 2322222 


4310 


Returning the value(s) of Y at the requested X ("5) 
E FE E FE FC E E FC JC C a € 3€ € ee ee a УЯ 
#4422 FCD=1 
*44308 AM="AT " 
sNLET=3 
:GOSUB 750 
:FT=1 
:GOSUR Эба 
:IF FLAG=1 


THEN FRUN=2 

:FLAGROOT=1 

:X=DV 

:IF FEXT=1 
THEN GOTO 33й@ 
sELSE GOSUB Sava 

#4435 PRINT "The value at "5X3" is "$Y 
sFVA=1 


:GOTO 443 

*4440 FRUN=2 
s FLAGROOT=@ 
:IF FVA=1 

GOTO 
NERR=1527 
:GOSUB 12200 
:GOTO 3235 
JC HE E HE E ЗЕ JE IC E JE JC Je Je 3€ JC ЗЕ ЗЕ ЗЕ IC 3C ЗЕ JEDE DE E HEE FEE E E JE IC IC ЗЕ QE ЗЕ IC JEJE ЗЕ FETE JEDE E E E E ЗЕ JEDE FEE TEE IE HE E IE I IE n FERE E E ЗЕ ЗЕ ЗЕ XC HEHE 


зг@@ 
4452 


Entering the EQURtiocr 


HR EEIE HH E E E E E E HE E E EH HE ACH AC ЧЕЧЕ ACIE CIE MC ICE TEE E E JC XC JC XC EXC TEE E HE E TE CIC FETE IC E E ЗЕ ЗЕ AE E E E HE E ЗЕ ЗЕ в HE E E E THEN HEE HE Oe 
#46 FCD=1 
:GOSUB Bud 
:IF FLAG=a 
THEN GOTO 4640 
AEG="9000 "+AR+":s RETURN" 
sFEXT=a 


4614 


Listing 2 continued on page 326 
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Call today. 


[= т=ш= ч ли a ши ee ИНИ, ЧЫ eg et тн oe три сенин TE НӘР ee тШ 


United States: 


Arizona 
Phoenix 
California 


(Northern) Mountain View 


San Francisco 

Walnut Creek 
(Southern) Century City 

Fullerton 

Los Angeles 


Newport Beach 


San Diego 
Torrance 
Van Nuys 
Colorado 
Denver 
Englewood 
Connecticut 
Hartford 
Stratford 
District of Columbia 
Washington D.C. 
Florida 
Miami 
Georgia 
Atlanta (Downtown) 
Atlanta (North) 
Atlanta (Northeast) 
Ilinois 
Chicago (East Loop) 
Chicago (West Loop) 
Oak Brook 
Rolling Meadows 
Indiana 
Indianapolis 
Kansas 
Overland Park 
Kentucky 
Louisville 
Louisiana 
New Orleans 
Maryland 
Baltimore 
Towson 
Massachusetts 
Boston 
Burlington 
Wellesley 
Michigan 
Detroit 
Southfield 
Troy 
Minnesota 
Minneapolis (Downtown) 
Minneapolis (West) 
Missouri 
Clayton 
Kansas City 
New Hampshire 
Nashua 
New Jersey 
Cherry Hill 
Edison 
Morristown 
Paramus 
Princeton 
New York 
New York City 
(Grand Central) 
(Penn Station) 
(Wali Street) 
Rochester 
Syosset, L.I. 
White Plains 
Ohio 
Akron 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Oklahoma 
Tulsa 
Oregon 
Portland 
Pennsylvania 
King of Prussia 
Philadelphia 
Pittsburgh 
Wilkins Township 
Texas 
Dallas (Central) 
Dallas (North) 
Fort Worth 
Houston (Downtown) 
Houston (N. Loop West) 
Houston (S.W. Freeway) 
San Antonio 
Virginia 
McLean 
Washington 
Bellevue 
Wisconsin 
Milwaukee 


Canada: 


Ontario 
Don Mills 
Mississauga 
Toronto 
Québec 
Montréal 


602/279-1010 


415/969-4910 
415/434-2410 
415/945-1910 
213/203-8111 
714/871-6500 
213/688-0041 
714/833-1739 
619/231-1900 
213/540-7500 
213/781-4800 


303/571-4450 
303/773-3700 


203/522-6590 
203/375-7240 


202/466-5890 
305/624-3536 


404/588-9350 
404/953-0200 
404/325-8370 


312/938-4400 
312/782-0857 
312/986-0422 
312/392-0244 


317/631-2900 
913/888-8885 
502/581-9900 
504/561-6000 


301/727-4050 
301/321-7044 


617/482-7613 
617/273-5160 
617/237-3120 


313/259-7607 
313/352-6520 
313/362-0070 


612/332-6460 
612/544-3600 


314/862-3800 
816/474-3393 


603/880-4047 


609/482-2600 
201/494-2800 
201/267-3222 
201/845-3900 
609/452-7277 


212/557-8611 
212/736-7445 
212/962-8000 
716/263-2670 
516/364-0900 
914/683-9300 


216/535-1150 
513/769-5080 
216/771-2070 
614/224-0660 
513/461-4660 


918/599-7700 
503/223-6160 


215/265-7250 
215/665-1717 
412/261-6540 
412/247-4400 


214/954-1100 
214/387-1600 
817/338-9300 
713/751-0100 
713/957-8555 
713/626-8705 
512/342-9898 


703/790-5610 
206/454-6400 
414/277-0345 


416/425-5730 
416/272-3333 
416/865-1125 


514/849-7043 
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Somehow, Did Your Last Raise 
Seem Insignifican 


es 


New, Free Computer 
" Salary Survey! 


, Learn about compensation in the computer 
= . field, including the effects of inflation and 
recession, and which career paths offer the greatest 


t? 


compensation from a 28-page report prepared by Source Edp. 


Despite past inflation and 
recession, demand for 
computer systems and the 
people needed to support 
them continues to grow. 
But which professionals, 
with what specialized 
experience and skills, are 
really in the best positions 
for long term career and 
salary growth? And is your 
salary really keeping pace? 
In our new Survey, you'll 
get answers to these 
questions and much more. 


Compare your salary 
with many others. 


The new Survey not only 
provides salary medians for 
48 position categories, but 
it also shows “highs” and 
“lows” for each one as well. 
Figures are organized by 
types of professionals, 
including those ranging 
from commercial pro- 


grammers to management 
and marketing positions; by 
experience level and by 
size of computer installation 
site. So you'll be able to 
compare your salary with 
those computer profes- 
sionals who have similar 
responsibilities and skills 
and to learn who in com- 
puting, in what kinds of 
specialized disciplines, are 
earning the most. 

No other Survey we 
know of is more compre- 
hensive. It’s based on 
contacts with more than 
50,000 professionals and 
25,000 organizations. 


Learn about new 
growth areas. 


Most significantly, you'll 
also read about which 
specific areas of speciali- 
zation are forecasted for 
unusual growth in this 
decade and beyond. The 
past year saw many 


changes in the economy 
and has altered career 
prospects for some profes- 
sionals who were not 
properly prepared, so the 
need to stay abreast of 
current trends and career 
planning has never been 
so critical. 

Whatever computer 
specialty you're in, or plan 
to explore— programming, 
software, systems design, 
data communications, 
mini/micro systems, data 
base, computer marketing, 
sales, management or 
others—our Survey can 
help you make the most of 
your career. You'll be able 
to keep up with changes in 
the profession, establish 
career goals, develop 
action plans, evaluate your 
progress, spot potential 
dangers, take corrective 
action when needed, and 
in general, keep your 
career on the best possible 
course for growth. 


Call for your free copy. 


The new 7983 Computer 
Salary Survey and Career 
Planning Guide is available 
without charge. You owe it 
to yourself to get a copy of 
the report —especially if 
most of your career lies 
ahead of you. 

Call today and our free | 
28-page Survey will be 
mailed to you in strict 
confidence, without 


obligation. | 
source < ар 


Personnel Services 


The world's largest recruitment firm that 
specializes exclusively in the computer 
profession. 


Client companies assume our charges. 


сап toda ya 1 


Cali the office nearest 
you that is listed to the 


left. If you're unable { 
to call, write: 

Source Edp 

Department B1 {| 
РО. Вох 7100 


i Mountain View, CA 94039 А 


(When writing, be sure to 
include your title.) 


Verbatim’ 


Floppy Discs 
SAVE 40% спех 


гг Specify soft, Price/10 
514 


10 or 16 sector 


ee Critically Certified 
Soft sector 
FD34-9000 1 side/sgl dens 
FD34-8000 1 side/dbl dens 
FD34-4001 2 side/dbl dens 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, МІ 48081 


Circle 237 on Inquiry card. 


ONE BOARD CP/M^SYSTEM 
FOR NETWORKS 


Features: 


e B% x 1214 inches CRT Controller 

* 10 MHZ 8085 CPU 8272 FD Controller 

* 64K RAM Winchester Interface 

* 880 KBIT/SEC 2 RS-242 Channels 
Network Port 


Documentation $20 
CP/M Floppy Disk Op. System $180 
Check or Money Order 


ІіксолғовАТЕО EN 


11400 Dorsett Rd. 
Maryland Heights, MO 63043 
(314) 739-0055 


Circle 40 on Inquiry card.- 


SHIELDED DATA CABLES 

RS 232 Cables up to 9 conductors, specify male/ 
female ends. length & pin interconnects .511.00 + .40/ft. 
IBM-PC extra heavy duly printer cables (10 ft) S38 
TERMINALS Feb. Sale 

Hazeltina List Price 
ESPRIT | full featured terminal w/green screen $595 5499 
ESPRIT Il terminal w/detachable keyboard $645 5565 
ESPRIT 111 televideo 950 emulator  . $895 $775 
Televideo 910 + full featured terminal $599 5569 
925 terminal w/delachable keyboard $995 S740 
950 graphics terminal w/det. keyboard $1195 5939 
970 advanced graphics terminal $1495 $1325 
MODEMS 

Novation J-CAT 0-300 baud Direct connect modem $149 5129 
103 SMARTCAT 0-300 baud аша ans. madem. $249 5199 
103/212 SMARTCAT 0-300/1200 baud $595 $525 
212AUTOCAT 0-300 baud/1200 baud modem. $695 S565 

212APPLECAT II 300/1200 baud modem and 
software $725 5599 
UDS 212LP teico powered 1200 baud modem $495 $395 

PRINTERS 
OKI-DATA uLB2A 91: '' carriage 120 cps printer $549 $399 
uLB3A 15°’ carnage 120 cps printer $899 5650 
ОВАР 15" carriage 200 cps parallel printer $1395 5999 
uL84S 15" carriage 200 cps seria! printer $1495 $1099 
Certified check. maney arger or CO О. VISA and Mastercard ааз 2% Personal 


checks may гедште 2 1а 3 weeks to clear All prices m US autars Michigans 
residents add 4% sales taa FOB Мі Clemens. Michigan 48044 


ELECTROSONICS 


P.O. Вох 1141 е Mt. Ciemens. МІ 48044 = (313) 285-6969 
Monday-Friday 9 a.m -5 p.m. est = Saturday 9 a.m.-12 p.m. 


Circle 163 on inquiry card. 


Listing 2 continued: 


:FDX=2 
4620 OPEN "0", #7, "EQUATION. BAS" 
: PRINT#7, AEQ 
:CLOSES7 
:CHAIN MERGE "EQUATION", 4630, ALL, DELETE Э@@@ 
4630 GOSUR 1482 
:GOTO Szaa 
#4640 AM= "EXTERNAL " 
:NLET=4 
:GOSUR 75@ 
:IF FLAG=1 
THEN FEXT=1 
:FDX=a 
: GOTO 3222 
+4650 NERR=1533 
: GOSUR 1200 
: GOTO 3295 
HE HE E 3 3€ HE 3€ HE 3€ + 3€ HF 3€ HF 3€ HE 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ HF 3€ 3€ 3E 3E 3€ 3€ 3€ ЗЕ 3€ 3€ ЗЕ HF 3€ 3€ 3E 3€ 3€ 3€ ЧЕЧЕ ЗЕ 3€ 3E 3€ 3€ 9€ HF 3€ 3€ ЗЕ HF 3€ 3€ 3€ 3€ 3€ ЗЕ 4€ 9€ 9€ 4€ 9€ E ЧЕ 9€ 9€ € n H 


Entering the derivative of the equation 
(required by Newton's methad) 


3€ 3€ 4€ 3€ Ж 3€ 3€ 3€ 3€ ЗЕ 3€ 3€ 3€ 3€ 3e 3€ 3€ 3€ ЗЕ ЗЕ ЗЕ 3€ 3€ ЗЕ 3E ЗЕ 3€ 3€ 3€ 3E ЗЕ 3€ 3€ 3€ З 3€ 3€ 3€ ЗЕ 3E 3€ 3€ 3€ ЗЕ IE ЗЕ 3€ 3€ ЗЕ К ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ Mc ЗЕ ЗЕ 3€ 3€ 3€ ЗЕ ЗЕ ЗЕ 3€ 9€ ЗЕ З ЗЕ ЗЕ € 3€ ЗЕ € € 3€ € 


*4708 IF FEXT=1 
THEN NERR=1539 
:G60SUR 1200 
: GOTO 3295 
:ELSE FCD=1 
:GOSUR Baa 
:IF FLAG=2 
THEN NERR=1534 
:GOSGUR 1200 
:GOTO 3299 
4710 AEDD=" 9001 "-*QBt*'":RETURN" 
:FDXz1 
4729 OPEN "0", #7, "EQUATION. BAS" 
: PRINT3 7, AEQD 
: CLOSE#7 
: CHAIN MERGE "EQUATION", 4630, ALL, DELETE 9801 
4730 GOSUB 1488 
: GOTO 3200 
E HE HE HE HE ЗЕ ЗЕ AC E E E E ЗЕ ЗЕ E ЗЕ ЗЕ ЗЕ ЗЕ E E ЗЕ ЗЕ ЗЕ HF ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ FEE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЁ ЗЕ ЗЕ ЗЕ ЗЕ HE E ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ TE ЗЕ ЗЕ ЗЕ ЗЕ ЭЁ ЗЕ ЭЕ ЗЕ XE ER HE 


CLEAring the parameters to default values 


ЗЕ Jc A ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ FE FE AE FETE ЗЕ FE JE JC JC JC ЗЕ ЗЕ ЗЕ JC JE ЗЕ JC ЗЕ ЗЕ JE ЗЕ JC ЗЕ COE ЗЕ ЗЕ ЗЕ CIE ЗЕ ЗЕ ЗЕ C FE ЗЕ € 9C ЗЕ JE JC JC E CC ЗЕ ЗЕ C JE JE ЗЕ ЗЕ AC ЗЕ E E ЗЕ ЗЕЗЕ FE TE ЗЕ HE ЗЕ ЗЕ Ж St 
АВ@й FCD=1 

:METHODXz3 

:Хі=@ 

:X2z1 

:FSP=2 

: NUME VAL=24 

:EPSILON-. 1 

:AEQ=" AAA Y=X : RETURN" 

:AEQD="9001 YPRIME=1:RETURN" 

sFDX=1 

: GOTO 320% 
He HE 4C E ACIE HE HE JC Je JC Je JC E JC AC C E CJ 4C HE JC E ЗЕ JC E JC JE ЗЕ JC E ЗЕ JE E JE C E JE CIE JE COE HFH E FE IE CIC ЗЕ E E C JE JC JEJE ЗЕ JE E ЗЕ JE JE ЗЕ ЗЕ ЗЕ ЗЕ E ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ HK 


EXECuticn of raoct-firndirng 


3€ FF 4€ 3€ 3€ 3€ 3€ 3€ 3€ 3€ E IE € ЗЕ 3€ E Ж ee Е € 3€ 9c ЗЕ ЭЕ 3E Ж ЗЕ ЗЕ ЗЕ ЗРЗЕ ЗЕ JE ЗЕ 3E E ЗЕ JE ЗЕ HF E ЗЕ ЗЕ ЭЕ 4c ЗЕ E 3€ 3€ 3€ ЗЕ FF 4€ 9€ ЗЕ ЗЕ HF 3€ € E 9€ E ЭЕ € ¥: ЗЕЕ € € 
+5043 FCD=1 


:FRUN-1 
=NEXTSTEP=@ 
oi IF METHOD44) 1 AND FSPOZ **Checking for & starting 
THEN NERR=1535 points for metheds that 
:GOSUB іга require = 
:GOTO 3295 
5@2@ IF METHODX-1 AND FDX=a **eChecking for cerivative 
THEN NERR=1536 update if Newton's method 
:GOSUR 12aa is used 


:GOTO 3295 
+5030 (deleted) 
5@5@ NUM=2 
+5100 ON METHOD* GOSUR 6g0g80,6290,6400,6600,6800 **Computatian loop 
#5112 Y=a 
: IF FLAGROOT--1 
GOTO 32235 
Sega IF NUM) NUMEVAL 
GOTO 5404 
#521@ IF FLAGROOT 0 3 
THEN IF FEXT=@ 
THEN IF FLAG=1 
THEN GOSUR 3420 
:GOTO 51@@ 
:ELSE GOSUR 39221 
: GOTO 51@@ 
:ELSE GOTO 33@й 
520 PRINT "The root is ", XLAST **The desired roct has beer 
:PRINT NUM;" Evaluations were required." found 
#5260 FRUN=@ 
:GOTO 3204 
*54wQ PRINT "The roct was not found in ";NUMEVAL;" attempts." 
:FLAGROOT=-1 
: МЕВА= 1540 


**Checking if too many 
evaluations 

x*Checkirg if done 

**If not done, get value 
for next calculation 


Listing 2 continued on page 328 


listic 


prices: 
256K 
512 


Circle 17 on inquiry card. 


INTERFACE 


INTERFACE 


Both of these fully-populated memory 


boards include parity checking and 
a standard RS-232C interface. They 


are compatible with all ІВМ software. 


You can expect these boards to 
meet the highest standards of 
design and manufacturing quality 
available — at any price. We are 
proud to guarantee them fully for a 
period of two years. 


PUTER 
PRODUCTS 


31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 


WITH AN RS-232C 
ES BSE BE BE E & $ 
” WITH AN RS-232C 


$i WITH SUPERCALC 


$749 WITH SUPERCALC 


To order or for 


information call 


In New York: 
(212) 509-1923 


In Los Angeles: 
(213) 706-0333 


In Dallas: 
(214) 744-4251 


By Modem: 
(213 883-89/6 


We guarantee everything we sell for 30 days — no returns after 30 days. Defective software will 
be replaced free. but all other software returns are subject to 15% restocking fee and must be 
accompanied by RMA slip. No returns on game software. unless detective. 

We accept VISA and MasterCard on all orders; COD orders. up to $300. 

Shipping charges: $3 for all prepaid orders. actual shipping charges for non-prepaids: $3 for 
CQO orders under 251065. (S6 for over) plus a $4 surcharge: add t5% for foreign. РРО and APO 
orders. Calif add 6% sales tax. L.A. County add 612%. 

Prices quoted are for stock on hand and are subject to change without notice. 
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Listing 2 continued: 


$9410 PRINT "The last values were X z";XLAST;" and Y ="sYLAST 


5420 GOTO JEQQ 


ЭЗЕ ЗЕ ЗЕЗЕ ЗЕЗЕ ЧЕ ЗЕЗЕ EE ЧЕ ЗЕЗЕЗЕЗЕ ЧЕ E ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЧЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ JC ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ JC ЗЕ ME MEME IC ЗЕ УЕ ЗЕ E IC ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ E JC ЗЕ ЗЕ ЗЕ IE JC ЗЕ IE E ЗЕ 


Methods Subroutines 


ЗЕ ЗЕ ЗЕЗЕ ЗЕ EC ЭЕ ЗЕ ЗЕ ЗЕ EE HF HE HF HE ЗЕ ЗЕ ЗЕ ЧЕ ЗЕ ЗЕ JC ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЧЕ ЧЕЧЕ ЧЕ ЗЕ ЧЕ ЗЕ ЧЕ ЗЕ ЗЕ ЧЕ ЗЕ ЧЕ JE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ JC ЗЕ JE ЗЕ ЗЕЗЕ УЕ ЗЕ ME ЗЕ ЗЕ ЗЕ ЗЕ JC ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 


*6Q@QQ IF NEXTSTEP=Q 
THEN XzX1 
:NEXTSTEPz1 
:FLAGROOT=1 
: RETURN 
x6Q010 IF NEXTSTEP=1 
THEN YOTHER=Y 
: YLAST=Y 
:NEXTSTEP-2 
:FLAGROOT=z2 
s RETURN 
*xeaceo XLAST=X 
: XOTHER=X 
:X-XLAST-YLAST/Y 
:zNEXTSTEPz1 
s NUM=NUM+1 
:IF ABS(YLAST) (EPSILON 
THEN FLAGROOT=3 
: RETURN 
sz ELSE FLAGROOT=1 
: RETURN 
#62ZAQ IF NEXTSTEP=@ 
THEN X=X1 
s FLAGROOT=1 
:NEXTSTEP=1 
: RETURN 
*621@ IF NEXTSTEP=1 
THEN XOTHER=X 
: YOTHER=Y 
:Х=Х+(Х2—Х1) 
:NEXTSTEP=2 
: FLAGROOT=1 
: RETURN 
#6220 NUM=NUM+1 
:XLAST-X 
: YL AST- Y 


aX=X-Y/ ( CYLAST-YOTHER) / CXLAST-XOTHER) ) 


:IF ABS (Ү) (ZEPSILON 
THEN FLAGROOT=3 
s RETURN 
s ELSE FLAGROOT-1 
: RETURN 
+6400 IF NEXTSTEP=Q 
THEN X=X1 
:FLAGROOT=1 
:zNEXTSTEP-1 
s RETURN 
*6410 IF NEXTSTEPz1 
THEN YLAST=Y 
: XLAST=X 
:X=X2 
sNEXTSTEP=2 
:FLAGROOT=1 
: RETURN 
*&642(0 NUM=NUM+1 
: XOTHER=XLAST 
: YOTHER- YLAST 
s XLASTzX 
:YLAST=Y 


>X=X-Y/ ( C(YOTHER-YLAST) / (XOTHER~XLAST) ) 


:NEXTSTEPz2 
:IF ABS((Y) (EPSILON 
THEN FLAGROOT=3 
: RETURN 
: ELSE FLAGROOT=1 
: RETURN 
+6600 IF NEXTSTEPzQ 
THEN X=X1 
:FLAGROOT=1 
:NEXTSTEPz1 
> RETURN 
*661@ IF NEXTSTEP-1 
THEN YOTHERzY 
: XOTHER=X 
:X-Xc 
: FLAGROOT=1 
:МЕХТТЕРр=2 
s RETURN 
x6620 IF NEXTSTEP-z 
THEN YLAST=Y 
: XLAST-X 


:IF YLAST«YOTHER? @ 


THEN NERR-15:8 
:BOSUB 1200 
:FLAGROOT=~1 
: RETURN 


sELSE X=(XLAST+XOTHER) /2 


: FLAGROOT=1 
:NEXTSTEP=3 
: RETURN 
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xxNewton's Method 
жебе first point and ask for Y 


**Save Y ard ask for YPRIME 


*xeCempute new X value, check 
if done 


**# Done 
**Qsk for new Y 


*#Apprakimate Newton's Method 
**ASk for first Y 


**#Stare Y and ask far second Y 


**xCompute new X 


**Dheck if done 
z#Done 


**Qsk for first new Y 


**Secant Methed 
4XQsk far first Y 


**Store Y and ask for second Y 


**Calculate new X 


**Check if done 
**Dorie 


йын for naw Y 


**Irntenrnval-Halving Method 
*#Ask for first Y 


**xStore Y and ask for second Y 


**xDetermine if two X values 
bracket the raat 


error 


ask for next Y 


Listing 2 continued on page 331 


CALL 
YOUR 
LOCAL 
DYSAN 
OFFICE 


Los Angeles 
(213) 907-1803 


Orange County 
(714) 851-9462 
Sacramento 

(916) 966-8037 


San Francisco/Sunnyvale 
(408) 727-9552 


DC: W/ashington 
(703] 356-6441 


GA: Atlanta 
*(404) 952-0919 
IL: Chicago 


(312) 882-8176 
(800) 323-5609 


MA: Boston 
(617) 273-5955 
*(617) 229-2800 


MI: Detroit 
(313) 525-8240 


MN: Minneapolis 
*(612) 814-7199 


MO: St. Louis 
(314) 434-4011 


NY: New York 
(212) 687-7122 


OH: Cleveland 
(216) 333-3725 


PA: Pittsburgh 
(412) 261-0406 


Philadelphia 
(609) 939-4762 


TX: Dallas/Ft. Worth 
*(817) 261-5312 


W/A: Seattle 
(206) 455-4725 


*Includes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 


For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-3472 

Toll Free: (800) 538-8133 


Telex: 171551 DYSAN SNTA 
TWX: 910-338-2144 


Dysan. 


CORPORATION 


í j4 
Jan 


Circle 154 on inquiry card. 


If you said at least $186.50*, you're probably close. g 9 


Confused? It's simple. The minimum cost of a one-sided, single den- | 
sity 8" diskette equals the purchase price plus the cost of the time QE 
to fully load the data onto the disc". The adjacent diagram tells the ’ 
Story. As you can see, the purchase price of a diskette is a small 
s fraction of the total cost of ownership. So why not pay a 
few cents more for the best diskette available? » 


That's where Dysan's quality comes in. Dysan disk- "m 
ettes and mini-diskettes are manufactured to eo | 
the toughest quality standards in the industry. 
Every diskette is tested between the tracks 
as well as on the tracks to insure you 10096 
error-free recording over the entire disc 
surface. Dysan quality protects your 

investment of $186.50. 


You know how costly time and data 
losses can be should your "bargain" 
diskette be faulty. Every penny you 
think you save on the purchase of 
magnetic media could cost you 
dearly. Why take the risk when you 
can have Dysan? 


L YSE ın. * $4.00 represents => *5182.50 represents the cost of data 
Dysari's suggested loading [approximately 22 hours at — > - 
Our Media Is Our Message retail price for a one-sided, single 11,106 keystrokes/hour at a labor cost 
^ density B" diskette, packaged ten ` Of 58.23/hour], based on 1981 Data 
3201 Patrick Henry Drive to a box. Minimum total cost of Entry Management Association 


Santa Clara, CA 95050 ownership = $186.50 [DEMA] National Averages. 


| 
| 
| 
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ONTH GRAPHICS \ 

Valle Add a Genie In Your Computer Intelligent Printer| 5: 
oe ee ‘ame | Bmw qe Sayi OUR PRICE | Ê 

| ص‎ 8051 B Integer Basic $99.00 ri 
| e. d MT ia | B Applesolt* MSL 159.00 FS 

| Ба TOLL FREE MAIL ORDER LIN S METAL | B Pascal 1.0 & 1.1 B CPIM** бам | 
| "^" (800) 423-5886 outside can | $70.00 CABINET Å «-cor tes eee en 60.00) F5 


T THE APPLE COMPATIBLE \ 
ALTERNATIVE = 


MICRO-SCI- PERSONAL 


= 


APPLE 1+ COMPUTER FRANKLIN 9 
COMPATIBLE INCLUDES: BUSINESS = E 
DRIVE 2 Drives DS/DD | 


SYSTEM 


Franklin Ace 1000 system • 64K • 
Disk Drive with conirolior card ® 12^ 
green phs. video monitor. 

Color optional $49.00 


$1395.00 


| SAVE $1000 COMPARED TO APPLE SYSTEM | 


E tan 
> т 
ee aN PHE 
, OUR PRICE Save 
| Tr 00 2995.00 410.0 


*Subject to availability 


W/ CONTROLLER 


MSL OUR PRICE 
54900 429.00 | 44900 379.00 


COMPARE TO COMPARE TD 
216.00 APPLEDRIVE| “146.00 APPLE DRIVE 


APPLE IS A REG. TRADE MARK OF APPLE COMPUTER 


OSBORNE 


PERSONAL COMPUTER 


W/0 CONTROLLER 
Mst OUR PRICE 


3dVd* S 


La 


MSL 
1330.00 $995.00 33200 


APPLE IS A REG. TRADEMARK OF APPLE COMPUTER 


RADIO SHACK 
TRS 80 MOD Ill 
48K 


2 2 DRIVE 
RS23?2 


* 4351 


— 


197 


31 


STUDENT 
SYSTEM 


64K a 
“HEC PC 80001 

*NEC PC 8012 

*NEC PC 8031 

12" Grn. Phs. Video Monitor 


MSL OUR PRICE 5“ г OUR PRICE so 
2839.00 $2095.00 744.00 ||| T ho $1733.00 762.00 , 


аим. 
IM —— C" Ober we 
RN PUER | Ml Slimline edd БШ Ша PRINTERS 


DAISY WHEEL 
PRINTER 


Голата s 


_ INCLUDES 
SOFTWARE 


* MAIL MERGE 
* WORDSTAR * CB BASIC 
* SUPERCALC • M BASIC 


QUR PRICE 
1785.00 1595.00 sn 


EN. 


2W8 


S 


m hne t. -a fs Reb 


SINOGING 


VATION'* DIC) 


—— rd 


2 
m 
| HP4I CV New 22 етт q 

i ytes Mem ў MSL i 

APPLE PERIPHERALS & SOFTWARE HP 15C Adv Prog Calculator ( Ерѕол ик 80 Т Type ill éso cm | PEZ 
бш Ош HP 16C Adv Financial Caic | жеар ا‎ 

ACCESSORIES ж тшмш шна тшен тни н c | 
Videx Combo Pack 75.0 ard Dts м graph ics m 
Vide Videoterm Card $0) 23900 ||| Microsot Optical Wand For 41 СИС Epson MX-100 Type Il 995.00 си | Le] 
Vider Keyboard Enhancer II 149.00 115.00 64K Ram Card 399.00 369.00 Quad Ram Equals wi graphics z 
Microsoft Solicard with CPIM — 345.00 235.00 128K Ram Card 39900 — 475.00 EE MOS erba OKIDATA m 
Microsoft 16K Card 9995 7250 64K Ram chips 195.00 155.00 HP-67 Programble Okidata 82А wilractor 80 col 649.00 457.00 D 
PCP Appli- Cardi4 MHZ veroon) 44500 225.00 Quadram Calculator Okidata 83A Witractor 132 col 99500 719.00 z 
PCP Appl I- Card(6 MNZ vernon) 595.00 445.80 Quad Ram 256K.4tunction brd 995.00 675.00 HP-34C Programble Okidata 84A 132 col. serial 1495.00 1177.06 m 
Corvus Winchester 5MB 249500 1943.00 TG Products Scientific Okidata 84A 132 col. parallel 1395.00 1019.00 | Fa 
Corvus Winchester 10MB —— 1495.00 2,649.00 Joystick 65.00 47% en C. ITOH о 
anus Marte EM Sd 6 SOFTWARE HP-32E Adv. Scientific C itob f 10 40 cps iparatiely 1795.00 1277.00 | Ё 
иг лаал Automated Sim. Temple ot Apshai 35.00 28.00 HP-37E Business Mgml. C toh Е 10 40 eps (serial) 143900 | EV. 


Saturn Systems 64K m" Me Cavalier Championship Blackacks 35.00 28.00 $ C Woh Prommdtes (раге!) 695.00 


Saturn Systems 128K 59900 452.00 Continental Ноте Accountant Plus 149.00 109.00 Р AE Itoh Prosite (serial! 743.00 7 
raa nmo 1 - 26 Denver Easy (Exec.Accounting Sys) 695.00 535.00 MONITORS . : хе 
Medi e easton S 9000 toa Infocom Deadline 35.00 27.00 DRIVES 2 
PR SM viret 3000 BROA | || Innovative TIM, tH (a DBMS) — 450.00 3550 NEC — 3 
ا ا‎ saag 27.00 | || 1SM Mathmagic 75.00 65.0 кош 5'A" FLOPPY DISK DRIVES m 
de uper Fan (x00 13500 Info Unlimited Green Monitor ж. 
аса MM areis: ЖШ zeoan | | | mec 2" Composte из ' 
à опе Support of Easywriter Il | i ; Е. 
Р аиа : ж 25300 225.00 Easyspeller (88K words) 150.00 119.00 SANYO Jb اا‎ аон 32009 в a 
o Р К 299.00 739.00 Easyfiler (aDBMS) 400.00 289.00 Sanyo 9" B & W don TM 100-1 5. 
P noth sl Cx ч ; Micro Pro Wordstar 495.00 229.00 Sa y 9" Green Moni и | л 
rometheus Versa Card 199.00 149.00 Sorcim Superwriter 39500 289.00 nyo 7 Green onitor - . For IBWNorth — Qual-sided 39500 279.00 | Ke) 
SYA Disk 2+2 Controller DSSD 395.00 335.00 Super Calc 29500 189.00 Sanyo 12" B&W k А іагСготетсо TPL 2. 
SVA Disk 2+2 Controller OSDO — 595,00 489.00 Visicorp Visicalc 200.00 15500 Sanyo 12" Green Tandon TM100 2 > 
| tat L-Cache 256 K Memory 1, E n 1, к! T Visica 256K 25000 189% „гн s d | us 
E | TE Joystick 3925 т Desktop Plan | 300 00 240.00 nyo 13° Color Monitor ae ree DRIVES o 
| "E VisiTrend/Plot 30000 240,00 ZENITH Seagate ST 1173.00 | е) 
> esper Micro Wizard 80 249.00 179.00 VisiDex 199.00 Zenith 12" Green Monitor Seagate ST mJ ЕТТ 76Mb T " 1275.0 | Ê 
FA | Wesper Micro BPO 16K 179.00 139.00 VisiFile $050 1820 Tandon TM 602 — &4Mb 1395.00 3 
Emu | Wesper Micro BPO 32k 219.00 153.00 VersaWriler Graphics Tablet 299.00 255.00 | | | fandon TM 603 9AM 150000 = 
| |. Wesper Micro SOB 16K 24900 189.00 E > 
[И | Wesper Micro SOB 32K 27900 22900 porosi 29935 2400) МЕ RESERVE THE RIGHT TO CORRECT TYPOGRAPHICAL ERRORS. THIS AD SUPER. (29 
Peal | puc 1401 a/RGB Interface 595.00 31900 ue ob 9) (m0 | СЕРЕЅ ALL PREVIOUS ADS. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. — — _ [ш 


Galaxy 28500 2100 
Mid way Campaign 2100 17.95 
Computer Stocks and Bonds 25.00 

Voyager 
Draw Poker 


ALS Z-Card ж/СРМ for Apple! 349.00 209.00 


" —-— _ { 
м 


sudy 


[rhy MICRO US Ness WORLD Kor c mS 


18720 Oman. P108 uuu i 
fill ДЕШ [ Tarzana, СА 91356 California restienis add 6%% sales tax. 
OUTSIDE CA CALL TOLL FREE 1 (B00} 423-5886 IN СА (213) 596-2252 ** Add 3% Shipping & Handling — Add 3% 


surcharge for Credit cards. Order cannot be 


Lost Colony 


=, 


SOFTWARE КЕ print) shipped unless accompanied by payment, [ 
Dur | Address — shipping, handling and tax where X 
MSL Price А | Cly State ip eae. D 
Visicalc Apple Dos 3.3 $250.00 $ 180.00 MON ITORS Z Qty Make мен Description Prce — Tatal TOTAL ORGER $ о 
Visilerm 125.00 — 75.00 12" Grn. Phs KQ(15 MHz) | 00 | | | 05 » B 
Visitrend 260.00 197.00 12" Grn. Phs EO(18 MHz) 00 149.00 ТТА 2 o 
Visifile 230.00 180.00 | || 12" беп Phs (20 MHz) 27900 169.00 | | жэ ' F3 
Desktop Plan tl 250.00 180.00 12” Color Composite Hi Res. 439.00 289.00 Li Certified Check or М.О. ÛU] Allow 2 weeks clearance for VISA | So 7 
Desktop Plan IIl 200.00 149.00 НЕС Grn. Phs 12" 22500 175.00 C Bank Wire Transfer personal check as 5 
Visipack 750.00 588.00 Zenith 12" i CREDIT CARDA SS o o 
E = EL ج‎ ———————— ^ 
С MAXELL'* DYSAN «EPSONI&CCS/* SHARP. CASIO * HP» VEI OFTWARE'* CC 
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Listing 2 continued; 


#663 IF ABS(Y) (=EPSILON 
THEN FLAGROOT 23 
:YLASTzY 
:XLAST=X 
: RETURN 
*6640 NUM=NUM+1 
:IF Y*YLAST (=ð 
THEN YOTHER=Y 
: XOTHER-X 
2X= (X+XLAST) /e2 
sFLAGROOT=1 
:NEXTSTEP=3 
: RETURN 
«66508 YLAST=Y 
:XLAST-X 
> X=(X+XOTHER) /2 
:FLAGROOT=1 
>NEXTSTEP=3s 
: RETURN 
*БВ@@ IF NEXTSTEP=a 
THEN XzX1 
sFLAGROOT=1 
:NEXTSTEP-1 
: RETURN 
*681ӣ IF NEXTSTEP-1 
THEN YOTHER=Y 
: XOTHER=X 
:X-X2 
:FLAGROOT=1 
:NEXTSTEP=2 
:RETURN 
#6820 IF NEXTSTEPz2 
THEN YLAST=Y 
:XLAST=X 
:IF YLAST*YOTHER) à 
THEN NERR=1538 
:GOSUR 12@@ 
:FLAGROOT=-1 
: RETURN 


sELSE X=(XLAST+XOTHER?) /2 


: FLAGROOT=1 
:NEXTSTEP=3 
: RETURN 
*683й IF AES (¥) (=EPSILON 
THEN FLAGROOT=3 
: YLAST=Y 
> XLAST=X 
: RETURN 
*6840 IF NUM=NUM+1 
:IF Y*YLAST (ze 
THEN YOTHER=Y 
: XOTHER-X 


seCheck if done 


**Check which interval the root 
lies in, update X and ask for 
a rew Y 


**Regula Falsi Methoed 
**Qsk fcr first Y 


**Gtore Y and ask for second ¥ 


**Determine if the X values 


bracket the roct 


No, error 


Yes, ask for next Y 


ewCheck if done 


*xCheck which interval the 
root lies ir, update Х ard 
ask for a new Y 


2X=XLAST+ ( (@-YLAST) / (YOTHER-YLAST) ) * {XOTHER-XLAST ) 


:FLAGROOT=1 
sNEXTSTEP=3 
: RETURN 
*685@ YLAST=Y 
:XLAST=X 


>X=XLAST+ ( (@-YLAST) / (YOTHER-YLAST) ) * (XOTHER-XLAST) 


:FLAGROOT=1 
:NEXTSTEP=3 
: RETURN 


JC AC AE ЗЕ ЗЕ HF УЕ Me C ЗЕ ЗЕ e ЭЕ УЕ ЗЕ ЗЕ УЕ ЗЕ ЗЕ Je ЗЕ e УЕ ЗЕ e УЕ TE ЗЕ ЗЕ Je ЗЕ e FEE E HEE EE ЭЕ ЗЕ ЗЕ 4 ЗЕ EEE EEE З 


Subreutine for savirig variables wher leaving 


ЗЕ ЗЕ + ЗЕ ЗЕ ЗЕЗЕ ЗЕ ЗЕ 3E ЗЕ ЗЕ ЗЕ HF ЗЕ JC HF JC ЗЕ ЗЕ 3C JC ЗЕ ЗЕ 3E ЗЕ ЗЕ HF ЗЕ ЗЕ JC Je ЗЕ ЗЕ JC 3e JC ЗЕ ЗЕ JC ЗЕ 3C 3C ЗЕ ЗЕ ЗЕ 3€ ЗЕ JE ЗЕ JC HF JC e JC Je JC JE E ЗЕ 3C ЗЕ JC JC ЗЕ ЗЕ 3€ ЗЕ ЗЕ ЗЕ ЗЕ З ERE 3€ HEH 


*7@@@ OPEN "О", #6, ADISK+"SAVEROOT" 
: WRI TE#6, AEQ 
:WRITE#6, AEQD 


:WRITE#6, EPSILON, FCD, FDX, FSP, FVA, METHOD, NUMEVAL, X1, Xe 
» NEXTSTEP, XLAST, YLAST, XOTHER, YOTHER, FPATH, FEXT, FRUN 


| s:CLOSES6 
*7@12 OPEN "О", #6, ADISK+" ANSWER" 
:WRITE#6, FLAGROOT, X, Y 


>CLOSE#6 
#7020 GOSUR 1400 
: RETURN 


JC Jc JC 3e JC 3e ЗЕ JC J€ 3€ 3€ € JE 3C JC JC JC JE 3C 3E JE ЗЕ ЗЕ ЗЕ JC Je JC JC JE ЗЕ ЗЕ JC HF ЗЕ JC ЗЕ ЗЕ ЗЕ JC Je З JC ЗЕ JE JC ЗЕ ЗЕ ЗЕ € ЗЕ ЗЕ JC HF JC 3€ 3E J€ JE 3C JE JE C JE JC JC FF JC FF JC JC E 3€ ЗЕ 3€ 3€ 9€ HF dA E 


Subroutine fer restoring variables when returning 


3C 3C Je 3C JC 3€ ЗЕ € 3€ E ЗЕ JC FF ЗЕ € HF EEE Je 3C ЗЕ Je € JC 3C e de E JC JE He dE JC ЗЕ Je 3e JC Je ЗЕ JC ЗЕ 3€ JC JC Je JC 3C de C Je JC HF FF AE € E JE Je ЗСЗ Je E JE JC FF ЗЕ JE JC JC 3€ RHEE C € HEE JE € 


#7102 OPEN "I", #6, ADISK+"SAVEROOT" 
: INPUT#6, AEG 
: INPUT#6, REOD 


: INPUT#6, EPSILON, FCD, FDX, FSP, FVA, METHODZ, NUMEVAL, X1, XZ 
» NEXTSTEP, XLAST, YLAST, XOTHER, YOTHER, FPATH, FEXT, FRUN 


:CLOSE#6 

7110 OPEN "0", #7, "EQUATION. EAS" 
: PRINT#7, AEG 
:PRINT#7, AEQD 
: CLOSE#7 


: CHAIN MERGE "EQUATION", 7120, ALL, DELETE 3000-9201 


*x7120 GOGUR 1458 
:IF FRUN Ou 


Listing 2 continued on page 332 


What makes 

a streetwise kid 
from New York 
want to help 
rice farmers 

in the tropics? 


Meet Mike Harvey. He's not 
out to change the world, just 
to understand it a little better. 
And because he thinks that 
underneath all the differences 
people are basically alike, he 
feels he can help. 

It's what today's Peace 
Corps is all about. Americans 
from every kind of back- 
ground, of all ages, making a 
commitment to live and work 
with people around the world 
to meet basic human needs. 


5 


You won't be asked to move 
mountains but you'll under- 
stand what volunteers like 
Mike Harvey mean when they 
talk of small miracles. Why 
they want to work hard at a 
challenge unique to the Peace 
Corps. 

A bove all, you'll be learning 
something about the world, 
making friends with people 
you can help. And that's what 
life should be all about. 

For further information, 
call toll free 800-424-8580. 

Or write Peace Corps, 
Washington, D.C. 20525. 


Peace Corps 


The toughest job 
you'll ever love. 


A Public Service of This Magazine 
& The Advertising Gouncil 
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Listing 2 continued: 


THEN OPEN "I", #6, ADISK+" ANSWER" 
: INPUT#E, FLAGROOT, X, Y 
: CLOSE#6 
#7130 RETURN 


HE HE HE HE HE HE MC MC Je HE E Je ЭЕ HE E JEJE IEEE AE Je Je Je Je Je 3 E ЭЕ HE E IEE ЭЕ ЭЕ JEJE JE EE EE IE ЭЕ E E ЭЕ IEE RR EE ЗЕ ЗЕ 46 RI JE EIE EXEC 3 3 3 3 E 
Equaticn subroutines will be inserted here 

РЕЗЕ E Je Je Je Jc Je JE CIE Je E E JC E E JEJE AE JE ЭЕ ЗЕ ЗЕ AE 3E IDE E Je JE ЭЕ Ie JE E E IC IC IC ACE JC JEDE E E JE ICE E ЭЕ ЗЕ EIE EXE JE 36 ЭЕ JE ЭЕ E E 3 ЗЕ EIE ЭЕ 4Е ЗЕ ER CIC IE 3 
add REM 

З@@1 REM 


+ 3 3€ 3€ 3F E He Je € Je 3€ 3€ ЗЕ Je E Je 3€ J€ 3€ J€ УЕ УЕ Jc 3€ € TE ЗС JC 3€ ЗЕ TE 3E He 3€ € E 3€ € JC JE J€ JE 3E JC JE 3E C 3€ 3€ 3€ € 3€ УЕ HF E E E HE JC JC E JC JC 3E IC AC JC E JC € JC 3€ € ЗЕ 9€ € ЗЕ 9€ 3€ 9€ 


Remember -—- 
Line ЭЭЭЭ must be present in the mcdule, ever: if only as a remark. 


HE E HF E Je Me Je Je Je Je Je JC Je ЭЕ ЭЕ E E AE E Je JOE JC JC JEDE ЭЕ ЗЕ ЗЕ CEDE E E EH Ie ЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕ ЭЕ 3Е ME IIT ЗЕ 3 ЗЕ ЗЕ ЭЕ 4Е JEJE FE E E IE EXE ЭЕ ЭЕ FE EXE ICE 
39333 END 


MAINLINE 


(calling program) 


EQUATION 


Figure 1: A typical hierarchical program structure. 


MAINLINE 
TER 
| 


ROOTS EQUATION 


Figure 2: Interchange between modules in a program with extended control structure. 
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Text continued from page 320: 

further and used the capabilities of 
Microsoft BASIC, allowing a pro- 
gram to modify a portion of itself (see 
lines 4600-4630 in listing 4 in part 2). 

Both methods just presented have a 
hierarchical structure, as presented in 
figure 1. The calling program (usually 
the mainline program) calls ROOTs, 
and does not want to hear from it un- 
til the subroutine has done its job. 
ROOTSs calls EQUATION whenever 
it needs a new value. This structure is 
straightforward and is almost the 
only structure taught in most pro- 
gramming courses, 

We have seen the need, however, 
for a better structure to eliminate the 
problems cited above. This structure 
is presented in figure 2. In this pro- 
cedure, EQUATION is a module at 
the same level as ROOTS, and infor- 
mation is passed between the two 
modules through the mainline pro- 
gram. This can be seen as a sub- 
routine driving (or controlling) the 
mainline program, instead of vice 
versa. Such a structure gives us the 
capability of using ROOTs in such 
large programming situations as 
determining the rate of return on a 
proposed chemical plant. But a price 
must be paid for this flexibility 
through increased programming in 
the ROOTs module. The price is ac- 
ceptable, however, if the module will 
be reused often in other programs. 

Listings 2, 3, 4, and 5 show the 
revisions in the ROOTs module, 
reflecting the changes required to im- 
plement this increased flexibility. 
First, let us consider what informa- 
tion crosses the boundary of ROOTs. 
In the first version of ROOTs, given 
in part 2, no information was ex- 
changed between the mainline pro- 
gram and ROOTs. We now need to 
pass three pieces of information—a 
value for X, a value for Y or 
YPRIME, and a flag (FLAGROOT) 
indicating what action is required by 
the mainline program. Remember, as 
ROOTS operates, it will need new 
values of Y and YPRIME for the new 
Xs. Instead of calling subroutines 
9000 and 9001, we can now ask the 
mainline program to furnish these 
values. (We still have the same capa- 
bility of entering an equation as 
before—the current presentation con- 


€ Color or Black & White @ 12 key numeric pad 
€ Apple Il compatible € Alpha tock key 

€ 64K of RAM € Visicaic keys 

€ Upper and lower case € 50 wail power supply 
€ Typewriter style keyboard € Built in fan 


TEXAS INSTRUMENTS. ...... ALL PRODUCTS CALL 
ALTOS 
8000-2 . 2 CALL 
8000-12 weve CALL 
ATARI 
800 w/48BK . , "e ев . »re 5675. 
COMMODORE 
VIC - 20 219 
DISK DRIVES 


HARD DISKS AVAILABLE . ... . .. ............. CALL 
RANA SYSTEMS 


Elite | w/Controiller . „5416. 
Еме fl... CALL 
Еме Ill , A sees . CALL 
Control Card.. 99. 
MICRO SCI 
A35 w/Controller . sr.se: 429. 
A40 w Controller r+ 466. 
A70 w/Controller . .-593, 
OKIDATA 
Microhne BO.. , © €ewghsnptcobseseneoccone $ 369. 
Microlkne 82A e è на éénaad a а аьа t 469. 
Microline 83A . 999920994 s99»2»45»^999»o»v»oppeody 756. 
Microbne 84 . 4 asi co 2 ша: 11448 
Microhne 2410P .., 2.4 599. 
BROTHER 
HR-1 Огу Wheel „ Parallel 889 
HR-1 Daisy Wheel - Serial 969. 
Forms Tractor 149 


STAR MICRONICS 


GEMINI 10 .,.....,,,....... desea s 429. 
ws . CALL 


GEMINI 15 ...„...„„ оаа лоса 
C.ITOH 


Prowritec 8510 АР А 
Starwrfter F10-40PU .,...,.... 


EPSON . esa: ne. аже s... CALL 
NEC 
8023 w/Tractors Sloe oO 489. 
3510 2% s ws ud + 1722. 
SSH ese a مويو ا‎ 1755, 
7710/7730 an wos TT 2465. 
7715 ,..... ТООГО (eo ,. 2499. 
7720... TTPT = њован 2699. 
Беа S аЬ ico: 2750. 
QUME 
9/45L TD. ЕРЕ .-. 2099. 
9/45 FULL. e © e" we r.a. 2199. 
IDS 
МїсгөРгївгп..............-...-...- ne yaee CALL 
Prism 132 , Va ca Beebe we CALL 
DIABLO 
630. RS-232. Daisy Wheel ,,. .... tee ce 1995. 
630 API-Apple, IBM TRS 80 ........ eoo 1795. 
620. б > + 1299, 
MANNESMANN TALLY PRINTERS 
MT 1G0L ..... элей аен ә » es B79, 
MONITORS & TERMINALS 
ПЕ 
9" Hi Res Green .,.......-.+....›-.4,4,5,,,91329 
12" Amber тетә perveinásoonesveb 159. 
SANYO : 
12" Black & White e А u» Cases 249, 


12" Green Screen i. „„.„„„„„-.-.- s (n 265 


13" Color . Š .. 465 

13" Color RGB ,...,.., .........» s... 885. 
ADDS 

Viewpoint Green Screen ............. =o a, 589. 

Viewpoint 60. sss "m su. 695. 
HAZELTINE 

ESOS Е soos S85. 

Esprit 1H! .. % «саз о»»»» 649, 
BMC USA 

12" Green... iine serre enn si.m sss. eee! 95: 

12" Hi Res Green.. . 145. 

14" Color Composite .,,, IU атоо 295 


14" RGB Cotor.. ърроафоз sano h BHAA оо. 338 
AMDEK 


12" Green... . е ena one -atores 169. 


13" Color t. LJ a se ® aag #28 ntene 379 
Color I| Hi-Hes. , ...... » vospoa soo rtr vs 849. 
Color ЇН RGB Color. ковена 475. 


TELEVIDEO 
BIO оета овоон наоса 06.009: 
912 . t» "^*99^9*€9 SEPT Hees 746. 
925... lx) е aca, B25. 
950 e f45f997€4»10999292»949449-77* эое ео» enevier 989. 
МЕС 
JB 1260 12" Econo Green Hi Вав ..,.........-.... 120. 
JB 1201 12" Green Screen HiRes. | „++... 169. 
JC 1201 12"Color .. ,, car euvawcs esse 3062. 


JC 1203 12" Hi Res Color s, . sssssosssar (oo oss. 799. 


Cable for вм РС . = 460¢664 7854 aaa a des 19. 


il 


Circle 241 on Inquiry card. 


BERTH PAST едо з 499. 
нв... 1549. 


mai 
COmp 


THE PRICE SLASHER! 


IF YOU WANT IT - WE'VE GOT IT ...... IF WE HAVEN'T GOT IT - WE'LL FIND IT 


FRANKLIR 
«cesso > CALL 


ACCESSORIES 


SORRENTO VALLEY ASSOCIATES 
App-L-cache 256K Memory ................... 5995 
SSM 


ASIO Apple Serial 170 Card as $99 evwo»es beatae 129 

AP10 Apple Parrallel 1/0 Card .,,,,, а 75 

АТО: Н tea a naas F3 awanay $23 .. 164 
TG PRODUCTS 

Game Paddles eM 2B 

Joy Stuck « aaqrebae 44. 


ORANGE MICRO 

GRAPPLERPLUS. sers» coves sooenasvececs 139. 
MICROTEK 

Аооіе Dumpling . во *9 G6bP$5$32a8494554oRARWT***sttw 129. 
KRAFT SYSTEMS 


JOYSTICK aa reese vas ca mco — ee 49. 
MPC PERIPHERALS 
Bubbie Memory .. os NEW ..,,.,...., O79 


16K Memory Board for Apple ЇЇ... *SPECIAL* ..... 63. 
32K Memory Board for Apple it . . se so orraa 149, 
Parallei Printer Card lor Apple It... » 72. 
Upper and Lower Case ROM. ЖИРНЕ Клан ЛАГЫ |: Р 
FROM.IT. Eprom tor the Apple И. naass o wa ....99. 
Serial Input/Output Card for Apple Н.............. 119. 
16/32K Expansion Memory Board ..,...,..,,,,,,, 125. 
M & R ENTERPRISES 
SUP R TERMINAL BO Column Video Board ...;;,.. 316. 
PRACTICAL PERIPHERALS 
Microbuifer 11 16K ?ог Apple l} . аө! ы » 239, 
Microbuffer 1 32K for Apple 11 ... pse iocus. 279. 
8K Serial Buffer for Epson Printer... „‚.....,,... 129. 
16K Parailei interface for Epson Printer. ....,,..,. 129. 
MICROSOFT 


2-80 Softcard for Apple PRPC HOSP EMBO Beene аз таце Ф 249. 


MOUNTAIN COMPUTER 
CPS Multifunction for Apple. ,, ecieesesnzevs 165, 
The Clock for Apple . "dap n » 235. 
Romplus . . , Vb €. "в: ав эшка 119; 
Ramplus 16K for Appla...... i.a „„„- «озан: 135. 
Ramplus 32K for Apple .. ——— Á— SA. 
Music System for Appie , аяза» в +4 319. 
Rom Writer for Apple , А saa; discar ld. 


ADVANCE LOGIC 
2 CARD for Apple Ill , "E ооу deii. 


R.H. ELECTRONICS 


ZENER RAY . eee 72. 

SUPER FAN . ve sov oss 49, 
VERSA COMPUTING 

Versawriter Graphics Tablet sr.. 299. 
SEATTLE COMPUTER 

64K RAM + for the IBM PC РИ o4 ù aa . 385. 

128K RAM + for the IBM РС. . se е ngo еее 529. 

256K RAM + for the IBM PC.......... m ‚ 789. 
CALIFORNIA COMPUTER SYSTEMS 

Asynchronous Serial Interface, .„, ЖОК РЕР 145. 
VIOEX. INC. 

Vadeoterm Joxrere£44. 279: 

Soltvideo Switch. , ^ PRAE PAG 29. 

Inverse Chip .,, tr.. + Sei reese eee ows 24. 

Enhancer ll. , 2e rv 119. 


SOFTWARE FOR CP/M 
ASHTON-TATE 


dBase ll ..... РБ » за звене вәзир» : 5499. 
MICROPRO 


Wordstar. .,‚........._ on Ceres. CALL 


Maimerge ...... rosin”... CAM -sree CALL 
Саїбиаг,,... ne. ais OF... a eee eos CALL 
Daisiar ...... REPOT... se жэза SEAL 
Supersort . . ded REN CALL 
Spellstar . sasasi oro asse onoenopse «= CALL 
MICROSOFT 
FarttaniBO аа насаа т SO: 
Macro 80 .,, à өле 39405: Шона 89. 


Basic Compiler "itg 9É Axes ms4R4423.08 t 4 g AS Ew 319. 
mu/ МАТН; ти/51МР BO. ИХ Horr I9. 
Cobol BO. -sas шз езен ERR iW, or ade Sa 
Basic BO... sa ssar: esc hiat Ro ша z... 299. 
Edit BO....... oR en owen TERT 
X Macro BO . éaleusascsa кәләк е. Бб» 
mu/LISP/mu/STAR BO »4bSa sv ester recssteyos 182, 
Multi Plan . ‘Also Available For Apple ...., ...205. 
SELECT INFORMATION SYSTEMS 
TIM Ill Data Base Management System.,.......... 408. 
SOFTWARE OIMENSIONS, INC. 


Accounting Plus т а» о €* 7 чечет эз CALL 
FOX & GELLER 
Quickscreen А " 123. 
Quickcode ............ (52295 6* o qas у cese, 226. 


Crosstalk ... MICROSTUF , „оона. 159. 
Supercalc .. SORCIM . III 19e220cnsos gos 206. 


The Word .. OASIS .....,... crees, scies P: 
Spellbinder , LEXISOFT esissequenvs*-*» Anabosnceote 279, 
T/Maker H . LIFEBOAT ............... „еек 219, 
Supervyze ,, EPIC SOFTWARE ., носоз RET 
Condor lli... CONDOR,,,.,.. , дезе Ж» ТОЧ, 


CALL FOR THIS MONTH'S SPECIALS!I 


Note: Apple isa registered trademark of Apple Computer, Inc. 


C/PM is a registered trademark of Digital Research. 


WE ACCEPT € MONEY ORDER eCOD € CASHIERS or CERTIFIED CHECK 
€ PERSONAL CHECK (allow 10 days to clear) e BANK WIRE TRANSFERS 

€ VISA MASTERCARD (add 2°) 

Add 3%» for shipping handling & insurance ($5 min) Сә 

AH equipment 16 new. comes with 

[ | manufacturers guarantees. PLUS we guarantee it for 30 days 


residents add б% rax 


SOFTWARE FOR jam 


SOFTWARE FOR APPLE 


and pay shipping charges оп any returns All equipnient subject 
to price change & availability without notice. Check quantity discounts 


8380 Miramar Road, Suite 200 
San Diego, CA 92126 

ORDERS ONLY: 800-752-1341 
CALIFORNIA ORDERS: 619-578- 1033 
INFORMATION: 619-578-1033 


SORCIM 
Supercaic t è 39 $$ © Bee DOE $4392442à8 na ^^ $205. 
SupsrWriter ogg sveccnce tee e mens ha вәт», 295. 
Spellguard *^925009590»a2999 sracot soseusconenag ** 229. 
SELECT INFORMATION SYSTEMS 
Select Word Processor W/Superspell , 
VISICORP 
Visicalc 256K Мегеоп...‚.,............4+»»-э.. 189. 
Vititrend . ... seccoese osese ctechseeccnereeeces 239. 
Visidex . ГИТ (TERKEL 189. 
VIGHNE ANN T OTE A cane’ sone 2389. 
Desktop Plan | .. .., +000080069 а оһагаһаһ estron 239, 
MICROPRO 
Wordstar . ..........,.. y a cacecesveeeetes--GALL 
Mailmerge .......... ate ens e КАС 
Spellsiar , PUES, iade even CALL 
INNOVATIVE SOFTWARE 
тм Ill Data Base Management System..... «++». 408. 


-ә. 


aaa а: 3609. 


Easyspeller ‚........,....„-........... m— a 1389, 

Easytiter "g49604455909b5b-wrots208bónubhbnónabéóoqoames^tvo 289. 

Easywrier Jl..seoyosssacsssensopsoosors ee =й» 269, 
SOFTWARE OIMENSIONS. INC, 

Accounting Plus .......‚.........у...»ь-+4,,››› CALL 
CONTINENTAL SOFTWARE 


The Home Accountant Plus 5.00. 4... 119. 
DENVER SOFTWARE 


EASy (Executive Accounting System] ............ «. B3B. 


Write ON s... DATAMOST *999»9850485992020999 97. 
Condor ill .......,. CONDOR. neces 449, 
Crosstalk ...,..... MICROSTUF acess... 169. 
MathMagic...... e ISM ....... desasossovesseteons 75. 
The Tax Manager . MICROLAB.. cscvsrcavcces 175, 
d Base I| .....,,, ASHTON—TATE .- е 6+1 499. 


BRODERSUND 
Serpentine e»»ose nuéqu Cheupeanesee «зт» 290. 
Chopldtar Iè 44209 а э ae arand we 29. 
MICROSOFT 
Typing Tutor Il „аео ооеечоковавеае snos voesce: «818. 
Adventure .. PTTITISITITITISTISOP TTT Ty eT Teeny 9. 


DLE ERR 165. 
A.L.D.S. + w**9$99vo$*sv*6545v»*9»9*9^sgáàt4€429 ЕЛА ХЕЕЕ) 100. 
*Basic Compiler .............. Vasavswaeue apri nada 315; 
mu/MATH/mu/SIMP 80..................-....„. 200. 
Olympic Decathalon......-eeeses oe ea rhone 2B. 
*СоБо!80................... T——€— 5585. 
M/Sort зева П se PVSEIFG SSO denser yit 156, 
TASC Compiter *.oonsgsepauamensbes 4*9*599*9 vus * 145. 
Softcard Premium System *»2324 4844&*À^ $4244 Fio 599. 
Time Manager ....... ee eeeecees sheds esses 125. 
SELECT INFORMATION SYSTEMS 
. Select Word Processor ..,. 
VISICORP 
CCAData Management System. ...scccessccersesse 79. 
Visicalc *8*U9609tàb AEG HET rte Phere ree ER ee Et ae atte 189. 
Visiterm 


BOR овБадафдаФ AT SHEE 359. 


$9t*t5&abatt*etass44it9dq00 96 REBER“: 79. 
Visiplot, e Lee epsevotcsovesqesentpóossasonetbo tt: 159. 
VISIDOR ,.. 2s ecciesie senaacauvooneccaeoetiss 189, 
Visitrand/Visiptot „1...6. s 
Visifile ,.... sec eeaeekos2cstsaeqasnccoceo оканне. < 189. 


Visischedule,,.LLLLL Lee eee noo 99"$94à»»&a4o»**v 239. 


Visipack te *uvboOublEsé 5sá54608604n49940 t9PPbptrh$»f6" 549. 


*éhateonpdánpeougv9i5*« 229. 


Desktop Plan "n *eovéseosoogte 96989 eonun 189. 
MICROPRO 
^Calcstar . TYITITTEPITITD wEOSTAR е... CALL 
Саіаѕаг..,..........-... et охан: CALL 
“Supers ort piena ауто CALL 
Wordstat ,............. Lowes? Rs „CALL 
"Mailmerge ............... MORES exe CALL 
*Spellstar MIIIILIJ *e9hhubuhetpres "«»^àinphiadéaibe CALL 
SORCIM 
Speliguard ..................... Li... эж sa. 229. 
SOUTHEASTERN SOFTWARE | 
Data Capture 4.0 „,„,,..,....„... .. 58. 
EDU-WARE ..........,.................... CALL 
Step by Step (tape) .. PROGRAM DESIGN ..-..... 59. 
Datafax ............ LINK ЅҮЅТЕМ5............. 139. 
dBase ll............ ASHTON-TATE -seast +... 493. 
Supercalc ........ .SORCIM------------ uean ZOS. 


CALL FOR MORE APPLE SOFTWARE!! 


HAYES MICROCOMPUTER PRODUCTS 


Smartmodem aseno asso veces enan e 229. 
Smartmodem 1200......... ‘NEW cs... 598. 
Micromodem Il ... . ....... .... veo . 289. 
Micromodem 100 .......... aaa quiso AAD; 
Chronograph ...+....----- DE ap 1. ] 
NOVATION 
CBP PM a аьан. 145. 
Обаа Жека аб СЕ оол 175 
Auto Cat "9 а а@йаачезтетво= ee eee ee ee eee ee » з» 225 
Apple Cat Il,...... oer i WeRCe y vaa cie vs 324 
Apple Cat ll—212.., . МЕМ" oem CALL 
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Listing 3: HELP messages for ROOTs. 


The ROOTS module is used to find the real roots of any equation. 


The follawing wards are always skipped over at any piace in the line: 


Cemmas(,) and equivalence signs{=) are alse skipped. 
The options cf ROOTs are: 
USINg method 


where the methods are: 


NEW Тс, iNewten's method) 
APPReximate NEWT arı (Approximate Newton's method) 
SECArit (Secant Method) 


INTErval HALvirg 
REGUla FALSi 


(Interval Halviig Method) 
(Regula Falsi Method) 


STARTing (points) ##.# (##. #) 


sets the starting points fer the methods. 
Newton's method requires 1 point. 
Approximate Newten's method requires 2 points close togetherí4.3*" & 5) 
Secant Method requires £ points. 
Interval Halving and Regula Falsi require 2 points that bracket the 
root between ther. 


MAX Irnun €tEVRLuations) ## 


## is the maximum number cf evaluations before reporting failure to 
meet convergence requiremerits. 


EPSIlcn ##. # 


Wher, ABS CY) (##. #, the roct is considered te be fourd. 


VALUe (at) ##. #, ##.4,.... 
will give the value cf the current equation at the values of X entered 


EQUAticn 
'*Yzfunction of xX? 
EXTErrial 


If an equation is furnished, it must be in correct BASIC syntax. 
EXTErnal means that ROOTS will get the values it requires from the 
callirig pregrara. 


DYDX *YPRIME=furnction of xX? 


used tc enter the derivative of X needed by Newton's Method. 
enter using cerrect BASIC syntax. If EXTErnal is the option under 
EQUAtion, entering a derivative will cause an errr. 


CLEAr 


used tc set values of variables teo their default values 
equivalent to the follcawing commands 


USINg SECAnt 

STARting @ 1 

МАХ Imum EVAOLuaticers ev 
EPSIlern Й. 1 

EQURt ісу * Ү=Х' 

DYDX *YPRIME=1? 


EXECute 


causes the root to be found. 


Listing 4: Variables used in the ROOTs module. 


ACOPY Temporary variable for copying files 


AEQ Internal equation containing the root Default is "YzX" 


to be found 


Listing 4 continued on page 339 
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cerns the situation where the calcula- 
tions are too long for one line.) At 
this point, the subroutine is making 
all the decisions, and the mainline 
program's job is only as a "slave," do- 
ing exactly what ROOTSs tells it to do. 

Ihe commands (values of 
FLAGROOT) returned to the main- 


line program are: 


O Program not activated. ROOTs 
is not actually executing in order 
to find the root of an equation 
"external" to itself. Continue 
with normal mainline program 
processing. 

1 Furnish a value of Y to the sub- 
routine for the given X. 

2 Furnish a value of YPRIME to 
the subroutine for the given X. 

3 Execution completed normally. 
The value of X is within specified 
limits. Continue with normal 
mainline processing. 

—1 Execution terminated abnormal- 
ly, the result of an error. Handle 
the error (given in NERR) as 
desired. 


As with most other parameter passing 
in the POL/PS, these parameters will 
be in a file (ANSWER). Note that 
only 3 values cross this boundary in- 
stead of a more normal 10 to 15. This 
is the advantage of extended control 
structure; because all the other values 
are needed only within ROOTs, they 
stay there. 

Several changes are made in 
ROOTS to implement extended con- 
trol structure. (The changed lines 
have an asterisk in front of them; see 
listing 2.) The basic changes are as 
follows: 


e An option has been added, allowing 
specification of an external 
"equation" (see listing 2, lines 
4600-4650). 

@All requests for Y or YPRIME 
values (when executing to find a root) 
are now directed to a single point in 
ROOTs (line 5120). This required 
some significant rewriting, especially 
of lines 6000-7000. 

eAdditional internal flags (NEXT- 
STEP and FEXT) have been added to 
control the internal flow of the pro- 


gram. 
Text continued on page 340 


Apple Il + 48K, Call 
Apple Ill 126K, Call 


Apple 11 Compatible 
Hardware & Software 


MicroSoft Softcard Premium System 
(Includes: Softcard, RAM Card, VkdexVideo- 
term ВО Coi., Softswitch, Osborne CP/M® 


user guide) 
16K RAM Card by Microsatt. . . . 145 
2-80 Soft Card by Microsoft.... 275 


e Videx | 
Videx VideoTerm 80 Col. Card... $245 


Videx Keyboard Enhancer! (Orlg.) .. . 75 
Videx Keyboard Enhancer Il 


COMPUTER 
COMPANY mc. - 


Vision 80 Video Display Card 

Appie 111 ‘Ctock/Calender Card .... 
Obi. Dens. 8''Disc Controller. . . . 
Dual 8''Disc Drives 


Mountain Computer 


CPS Multi-Function Card 

Music System (16 Voices) 

Expansion Chasis (8 Slots) 
Clock/Calandar Card 

A/0+ 0/A interlace 

Romplus + card 

Super Talker 50-200 

Keyboard Filter ROM for Romplus 

Copy ROM for Romplus 

Rom Writer card 14 
Rom Plus 32K RAM add-on (w/16K) .. 149 


VisiCalc 

VisiCalc Templates (New!) 
VisiFlle (Data Base Management)... 
VisiTrend/VIsiPlat 


- 


ar TEXAS INSTRUMENTS 
COMPUTERS 


TI-99/4. $198 


*Net cost after 5100 Factory Rebate. 


Peripheral Expansion System . . $195 
RS-232 Interface Card 139 
Disk Controller Card 


TEXAS INSTRUMENTS 
SOFTWARE 

PHM-3026 Extended Basic.... $74.95 
PHM -3035 Terminal Emulator il . . 39.00 
PHM-3055 Editor/Assembler . . . . 
PHM-3058 Mini Memory 
PHM-3013 Prant.Rec.Keaping. . 
РНМ-3053 TI Invaders 


TEXAS INSTRUMENTS 
CALCULATORS 


ДАТАР | m 
ATARI == 
ATARI 400, Sac WO 
ATARI 800, Now wHBK . . 


ATARI 410 Program Recorder ATARI Pac Man 
ATARI 810 Disk Drive ATARI Star Ralders 
ATARI 850 Interface. 
ATARI Asterolds 
ATARI Centipede 
ATARI Caverns of Mars 


Arcade Qual —PERCOM— 


JOYSTICK CONTROLLERS АТАА SS DO енко... 5639 


by WICO $24.95 ва. 


| ALIEN VOICE BOX Voice Synthesizer (tor ATARI& Appie), $99 


НР-41С.... $149 


HP-41CV...... $219 tt Meera 


HP-41 Card Reader 
HP-41 Optical Wand 
HP-41 Printer (621434) 
HP. 1 Intartace Module 
P-IL Printer (821624) \. 
HP-IL Digital Cassette Orive Foret 
HP-IL Video Interface Mod. ..... 2 НР-11С, $79 HP-10C, $59 


AMEK — MONITORS — 


Color | BMC 12''Gr.,... $99 
Sanyo 9''Gr.,... 159 
Color Ill Sanyo 12'’Gr.,.. 209 


—PRINTERS— 
ga Smith-Corona Daisy Wheel 


TP-1.. Now $629 


—MODEMS— 
8021трас! Dot Matrix 


3510 33 CPS Serial Novation Cai.. $139 


3530 33 CPS Centronics Par.,.... 1749 | Novation D-Cat 
BI-Directlonal Tractor (3500)... . Novatlon 212 
7110 55CPS Serial 


—CENTRONICS — 
Contronics 730-1 Paralel 
Centronics 737-3 Ser31........ 


QUADBOARO by QUADRAM, Inc. 
Memory Expansion, Clock, Parallel 
Interface, F232 Int., ON ONE BOARD! 


—IBM SOFTWARE— 
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| WordStar by MicroPro 
| VisiCale byPersonal Software 


Franklin Ace 1000 Color Pkg. 
€ Ace 1000 w/color 
е Disk Orive w/color 
e RF Modulator (for color TV), $1499 
Franklin Add-on Orive 


—MICROSCI— 
Apple Il + Compatible Orive 
Disk Drive w/Controlier 
Disk Drive w.o./Controfier 


—RANA/Apple— 
Elite | Disc Orive $34 


Corvus Winchester 5 Мед, 0ізк, $2295 
Corvus Winchester 10 Meg.Oisk, 2895 
Corvus Winchester 20 Msg. Disk, 3795 
Mirror Back-Up 


Cx commodore 


Commodore Super Expander. . 
Commodore 8K Memory 

Commodore VIC Avenger 
Commodore VIC Super Alien. . 
Commodore VIC Jupiter Lander .24. 95 


—CABLES— 


Parallel Printer Cables 
ARI 


If you are in need of 
something you cannot 
find in our ad, 
PLEASE CALL. 


SHARP 


PC-1500 Hand Held Computer... . $219 
CE-150 Printer/Cass. interlace... . 
CE-152 Cassette Таре Recorder 

CE-155 8K RAM Memory Module. . . . 
CE-151 4K RAM Memory Module... . 


1TO 16 USERS TO GO 


Altos multi-user 8086 or 68000-based 
networking computers are chosen by more 


ALTOS® 16-bit computer 
systems do more for more users. 
They give you more power. More 
features. And more reliability. For 
less money. 

You get a choice of 8086 or 
68000-based family processors, 
memory management to one MB 
of RAM, an intelligent Z80™ I/O 
and disk controller, plus up to 160 
megabytes of fast Winchester 
storage. 

A single Altos computer can 
serve up to 16 users. And every 
Altos 16-bit computer gives you 


INTER-ALTOS 
LOCAL NETWORK 


series 586, ACS8G6UU and ACS6BUUU 
20-160 MByte Winchester 


1-16 USERS with 
Al TOS-NFT 


ETHERNET 


series 586, ACSBGUU and ACSOBUUU 
20-160 MByte Winchester 
1-16 USERS with 
——. ALTOS-NET/UNET™ 


Nm  — | 


REMOTE COMMUNICATIONS 


Series 586, ACS8600 and ACS68000 
20-160 MByte Winchester 

1-16 USERS with 
ALTOS-NET/UNET 


2780/3780 
3270 


es 


X.25 
SNA/SDLC 


added features like Multibus" 
interfacing, real time clock, power 
fail detection and comprehensive 
diagnostics. 

But that's just the beginning. 
Link multiple Altos' together and 
communicate in the office of the 
future today. Serve hundreds of 
users with full Ethernet" and 
ALTOS-NET™ hardware and soft- 
ware support. And save money 
with fewer interconnects. 

In addition, Altos supports 
remote communications protocols 
such as 2780/3780, 3270, X.25, 
and SNA/SDLC. 

Altos has all the 16-bit soft- 
ware you need, too. With popular 
operating systems like XENIX™ / 
UNIX" (with a user-friendly ''busi- 
ness command menu interface’’), 
CP/M-86,'" MP/M-86,™ OASIS-16, 
MS" -DOS and PICK for 8086-based 
systems; plus UNIX System Ill" 
and RM/COS" for 68000-based 
Systems. 


OEMs and Fortune 1000 companies. Here's why... 


Altos also has high-level lan- 
guages (BASIC, FORTRAN, COBOL 
and PASCAL), and applications 
software (ABS/86 and ABS/68 for 
general accounting, word process- 
ing and financial planning). 

Since 1977, Altos has delivered 
more than 30,000 highly reliable, 
fully socketed, proven single board 
microcomputers and peripherals 
built for business. 

If you've been looking to go 
with a more powerful computer 
that can serve from 1 to 16 users 
for less money, call or write 
us today. 


Altos Computer Systems 
2360 Bering Drive 

San Jose, CA 95131 
(408) 946-6700 

Telex 171562 ALTOS SNJ 
or 470642 ALTO Ul 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


800-538-7872 
(In Calif. 800-662-6265) 


Circie 19 on inquiry card. 


ALTOS is a registered trademark and ALTOS-NET is a trademark of Altos Computer Systems. Ethernet is a trademark of Xerox Corporation. CP/M-86 and MP/M-86 are trademarks of Digital Research, Inc. 
MS and XENIX are trademarks of Microsoft Corporation. XENIX 15 a microcomputer implementation of the UNIX operating system. UNIX is a trademark of Bell Laboratories. UNIX System Ill is a trade- 
mark of Western Electric. RM /COS Is a trademark of Ryan-McFarland, Inc. OASIS-16 Is a product of Phase One Systems. Inc. PICK ts a product of Pick & Associates and Pick Computer Works. 

Multibus ls a trademark and 8086 is a product of Intel Corporation. 68000 is a product of Motorola. Inc. UNET ts a trademark of 3Com Corp. 280 ls a trademark and product of Zilog, Inc. 


$1982 Aitos Computer Systems. 
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WordStar is a trademark of Micro Pro, Int'l. 


Magic Wand is a trademark of Peachtree Software, Inc. 


Mince is a trademark of Mark of the Unicorn. 
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The WORD Plus proofreads 
5,000 words/ min., looks up the 


correct spelling and, if you wish, makes 
the correction for you! 


The WORD Plus can hyphenate files by 
inserting soft hyphens so words break 
precisely. 


The WORD Plus counts words, solves 
anagrams, crosswords and rhymes! 


The WORD Plus works! ... with 
WordStar™ Magic Wand", Mince ™, 


and others. 


Available for CPIM”, 
CP/M-86™ MSDOS(IBM P.C.) 
and CDOS. 


The WORD Plus. $150. 
For more information call: Wayne Holder 


2765 Reynard Way, San Diego, CA 92103 
(714) 291-9489 


Distributed by: 
SOFTWARE DISTRIBUTORS 


1-800-252-4024 (in California) 
1-800-421-0814 (outside California) 


Circle 305 on Inquiry card. 


Listing 4 continued: 


AEQD Contains the derivative of AEQ 

EPSILON The value for determining success of 
finding roeat--success if 
ARS (Y) (EPSILON 

FCD Flag for checking command syntax 

FDX Flag for making sure a new AEDD is 
entered if AEQ is changed 
(required for Newton's Methcd) 

FEXT Flag shcwing whether to use external 
(furnished by calling program) or 
internal values (frem AEG ard AEQD) 

FLAGROOT Flag ta the calling program 

B=program net executing 
1=furnish Y for current X 
2=furnish YPRIME for currert X 
3zrnaormal completion of rootfindings 
roct is ir X 
-l=abrnermal completion; error 

FRUN Internal flag indicating status 
cf the mcdule 

FSp Number of Starting poirits entered 

FVA Flag fer syntax after VALUe (AT) 

IRET1 Temporary storage ef calling program 
returri paint 

METHOD Flag for method to be used 

NEXTSTEP Internal flag set by computational 
subroutines to indicate the next step 

NUMEVAL Maximum number of attempts (to find 
reat) before failure is declared 

x Independent variable in AEQ and AEQD 

X1 Starting pcirt 1 

х2 Starting point 2 

Y Deperderit variable in AEQ 

YPRIME Dependent variable in AEQD 

XOTHER A previous X value attempted 

YOTHER Y value at XOTHER 

XLAST another previous X value attempted 

YLAST Y value at XLAST 

XNEW X value for next attempt 


Listing 5: Error messages for the ROOTs module. 


1501, "Missing axes type after DRAW ar REDRaw" 
1502, "Unexpected first entity in ccunmand"” 
1521, "Unexpected entity after ROOTs" 
1522, "Unexpected rame of method after USINg" 
1523, "Missing first number after STARt" 
1524, "Both starting numbers are equal” 
1525, “Expecting integer (between 2 and 10000) 
1526, "Expecting real rumber ((1@) after epsilori" 

Te "Expecting a rumber after VALUe"” 

533, "Missing string after EQUAtican" 
ын к чыз ды string after DYDX" 
1535, "Missing с starting values when method requires 2" 
1536, "Did not redefine DYDX after changing EQUAtian”" 
1538, "Starting points do not bracket the root" 
1539, "Attempted ta enter DYDX wher EQUAticon EXTErnal 
1540, Root тє found in maximum rumober of attempts" 
1541, "Failed ta deccde remainder cf line" 
9999, '******Last entry in an error list 


Default is "YBRIMEzi" 


Defausit = .@i 


@=int erral 
1=exterrne i 


Q-normal execut ior 

lsfirdirg гс 

E-plotting eguat iori 

3-getting rumerical 
values 


Default = = 


Default=3 (Secarit) 


Default--z 


Default e @ 


Default = j 


after MAXInum EVALuat iors" 


is declared" 


must always be Line 9939«xx«x«x" 


What 
business does 
a handsome dog 
like me have 


VENIT PN 


SN АЫ 


My name's McGruff, and it’s 
my business to help prevent 
crime. I think it should be your 
business, too—to teach your 
employees how to protect them- 
selves. Just send for my busi- 
ness kit—it'll help you develop 
a program that teaches your 
employees how to make their 
homes burglar-proof, make their 
neighborhoods safer, even how 
not to get mugged. 

And, while you're at it, get in 
touch with the cops—they can 
help you out. So now you're prob- 
ably wondering (like a top cat 
businessman should), what’s in 
it for you. That's easy. When your 
company works harder for your 
people, your people work harder 
for your company. 

So take the time, and... 


TAKE A BITE OUT OF 


Write to McGruff, Crime Prevention Coalition, 
20 Banta Place, Hackensack, NJ 07601 for 
lota of information on Crime Prevention. 


A message from the Crime Prevention Coalition, Ad 
8 
СІ 


this publication and The Ad Council. 
©1980 The Advertising Council, Inc. 
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Listing 6: Sample changes in a section of the NUMRANAL mainline program. This illus- 
trates the changes required for using the extended control structure. 


40200 AM="ROOT" 
:NLET-4 
sGOSUR 750 
: IF FLAG=@ 
GOTO 4010 
4001 IRET=4002 
sARET=ADISK+"NUMRANAL" 
:GOSUB 1400 


sCHAIN MERGE ADISK+" NUMRROOT", 3000, DELETE 3000-9999 


4002 GOSUB 1450 
:ОРЕМ "I", #6, ADISK+" ANSWER" 
: INPUT#6, FLAGROOT, X, Y 
:CLOSE#6 
:IF FLAGROOT=@ OR FLAGROOT=3 
GOTO 3100 
IF FLAGROOT () 1 
THEN GOTO 4005 


4005 


ELSE OPEN "O", #6, ADISK+" ANSWER" 


:WRITES6, 1, X, Y 
: CLOSE#6 

: I RET=4004 
:ARET=ADISK+"NUMRANAL " 
:GOSUB 1400 


: CHAIN MERGE ADISK+"NUMRECON", 3000, DELETE 3000-9993 


4004 GOSUE 1450 
:ОРЕМ "I", #6, ADISK+" ANSWER" 
: INPUT#6, FLAGROOT, X, Y 
: CLOSE#6 
:OPEN "O", #6, ADISK+" ANSWER” 
:WRITE#6, FLAGROOT, X, Y 
:CLOSE#6 
:GOTO 4001 
IF FLAGROOT 0 2 

THEN GOTO 4007 


4005 


ELSE OPEN "O", #6, ADI SK+" ANSWER" 


:WRITES6, 2, X, Y 
: CLOSE#6 

: IRET-AQQ6 

: ARET=AD1SK+"NUMRANAL” 
:GOSUB 1400 


:CHAIN MERGE ADISK+"NUMRECON", 3000, DELETE 3000-93999 


4006 GOSUE 1450 
: OPEN "1", #6, ADISK+" ANSWER” 
: INPUT#6, FLAGROOT, X, YPRIME 
: CLOSE#6 
:ОРЕМ "O", #6, ADISK+"AQNSWER" 
:WRITE#6, FLAGROOT, X, YPRIME 
s CLOSE#6 
:GOTO 4001 

4007 FERR=1 
:GOTO 3100 


Text continued from page 334: 


The relationship between the compu- 
tational subroutines (lines 6000-7000) 
and the computational loop (lines 
5100-5210) is similar to the one be- 
tween ROOTs and the mainline pro- 
gram, with the computational 
subroutines actually setting the 
values of FLAGROOT. 

The hardest part in using extended 
control structure is visualizing how 
the control is handled. The easiest 
way to explain this is by analogy. 
Imagine a typical company—the 
president makes all the major policy 
decisions. The vice-presidents make 
decisions on how to implement the 
policies of the president and so on 
down the chain of command, Each 
person further down the line has less 
control over decision making. This is 
analogous to the typical computer 
program—the control is concentrated 
at the top. 

Compare this to extended control 
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structure in POL/PS-type programs. 
It is like an engineer or administrator 
in a department temporarily taking 
control over all decisions concerning 
the production of product X. All the 
top brass are temporarily taking 
orders from her because she knows 
more about making product X than 
anyone else. The concept is similar to 
delegation of authority, and the bene- 
fits are equally great, especially in 
reducing the work load at the top. 

I talked about the functions of a 
mainline program earlier. It typically 
handles input and output, links major 
modules or subroutines together, and 
handles decision making. In ROOTs, 
we have seen that most of the input 
and output can be handled in 
modules. I have just shown how 
much of the decision-making logic 
can also be placed in these modules. 
This leaves the mainline program 
with one principal function—linking 


the modules together. This is the 
reason the sample mainline program 
given in listing 1 is so much shorter 
than ROOTs, which is itself a small 
module. 

The mainline program can be easily 
modified to pass the information be- 
tween modules. Listing 6 gives an ex- 
ample of how this can be done using a 
module called ECONomics (for cal- 
culating the rate of return). These 
lines can quickly be rewritten to link 
ROOTs with any other acceptable 
module. 


Where Do We Go From Here? 

There is a problem with the present 
concept of extended control structure 
as implemented in POL/PS. All the 
links between modules must currently 
be written before the program is run 
and cannot be changed during the 
program’s execution. It is desirable to 
be able to modify the module links in- 
teractively. To be able to define the 
links interactively would allow the 
use of modules in response to results 
different from the ones foreseen. One 
example is the fitting of a complex 
curve relating the energy of an object 
to temperature and pressure. Simple 
equations may be done by using a 
standard linear-regression package 
(curve fitting using the least-squares 
method) that will handle computa- 
tions internally. More complex equa- 
tions may require an optimizer and a 
contour plotter in order to find the 
desired values. Because there are 
several types of optimizer programs, 
each requiring a different module, we 
must be able to switch between dif- 
ferent optimizers if the first does not 
do the job well enough. Being able to 
do that interactively means we do not 
have to exit the program, modify the 
linkages in the mainline program, and 
restart the program. Rather, we can 
simply change a few specifications 
from within the program. 

This capability is currently being 
developed and tested in the GRIP 
program by Rick Hilst. His papers 
(see the references) show the growth 
of these concepts. The idea of ex- 
tended control structure was con- 
ceived to aid in interactive linkage of 
modules. Because a mainline program 


Putting It All Together 

Now you can put the files on the disks in order to use 
them. Be sure to store all BASIC programs in unprotected 
ASCII format, or the CHAINs will not work. The following 
files are needed: 


1. POL-80. BAS—remove the comments from listing 3, part 
1, and put the program on disk. 

2. POLERR—the error-message file for POL-80. Put listing 
6, part 1 on disk, and then run the program from listing 7, 
part 3, placing the results in POLERR on the disk. 

3. NUMRANAL.BAS —remove the comments from the pro- 
gram in listing 1, part 3, modify as desired (add other 
modules), and save it in ASCII format on the disk. 

4, NUMRROOT.BAS—remove the comments from listing 
2, part 3, and save it in ASCII format on the disk. 

5. VOCANUMR—(VOCAbulary list) save listing 8, part 3 
on the disk. 

6. NUMRVOCA, NUMRHELP, NUMRROOT, NUMR- 
STOP—these are the help messages. Set them up as se- 
quential files on the disk. See listings 3, 9, 10, and 11 in 
part 3. 


Listing 7: The MAKEERR program converts sequential files 
containing error lists into random files required by POL-80 
programs. 


100 INPUT "SOURCE FILE FOR ERRORS" ; АФ 
2@@ INPUT "DESTINATION FILE FOR ERRORS" ; 8% 
300 OPEN "I",#1, A 
402 OPEN "R", #2, E$, 80 
:FIELD&2,80 AS C$ 
SAQ INPUT #1,E%,E% 
600 IF Ех=9999 
THEN CLOSE #1 

:CLOSE #2 

: PRINT "DONE" 

:STOP 
700 LSET C#=Es 
воа PUT #2,E% 
900 GOTO 500 


Listing 8: The VOCANUMR file contains the main com- 
mand words for NUMRANAL. 


"HELP" 
"VOCRbulary" 
"ROOTs" 
"CONTeurs" 
"STOP" 


Listing 9: NUMRVOCA file. 


VOCAbulary gives the list of command words for 
this particular wodule This Mainline module 
igneres the following words 


It also ignores (considers ss a space) commas and 
the equivalence (=) sign. 


7. NUMRERR enter listing 6, part 1, and listing 5, part 3 
on the disk, and then run listing 7, part 3 as many times as 
needed, placing the results in NUMRERR on the disk. 

8. SAVEROOT—enter listing 12, part 3 on the disk as a se- 
quential file. 


The disk is now set up and ready to go. To run the pro- 
gram, get into BASIC and set up eight file buffers (MBASIC5 
/F:8 for the Vector Graphic * computer). Then load POL-80 
and run the program (LOAD “POL-80",R). Bring ир 
NUMRANAL as the current mainline program (PRG 
'BENUMRANAL?). Now you can begin using POL com- 
mands. Try this sample: "ROOTS, USING SECANT, 
EQUATION = 'Y-SIN(X)', START AT .5 AND 1, EX- 
ЕСИТЕ" 

Several steps are required to add a module to 
NUMRANAL. First, enter the module onto the disk as 
NUMR .BAS (replace the underlined portion with the 
module name). Be sure to use the ASCII format. Next, 
modify NUMRANAL.BAS to access the new module and 
add the keyword to VOCANUMR. Then enter the HELP 
message as NUMR___ on the disk as a sequential file. Run 
MAKEERR with the error list (see listing 5, part 3 for the for- 
mat of the error list). Save the output of NUMERR on the 
disk. Put any special module file (such as SAVEROOT for 
ROOTS) on disk b. Once the programs are already on a disk, 
the actual process takes only 5 to 10 minutes. 


Listing 10: NUMRHELP file. 


HELP gives formats and assistance on the command 
words. 


The acceptable format is' 
HELP WORD 

WORD is one of the words listed by VOCA. 

ALL may be used after help to get 


assistance on all of the command words. 


The format to get a printout on the list device 
(typewriter, ес.) is: 


HELP WORD 
Do not use this command (HELPL) if you have a 


plotter hooked to the list devices or if you have 
begun drawing using a Diablo-type printer 


Listing 11: SAVROOT file. 
"1508 Y-X*X*X: RETURN" 


"1507 YPRIME-3*X^£: RETURN" 
.0001,1,0,0,0,3,100,0,1,0,0,0,0,0,0, 0, 0 


Listing 12: NUMRSTOP file. 


STOP is used to terminate NLP-84«. 
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is effectively modified (although not 
actually in FORTRAN), most deci- 
sion making must be done in the 
modules. If there is sufficient interest, 
some of the results of this research 
can be included in a module for 
POL-80 to do the interactive linking. 


Summary 

Consider the advantages of the 
POL/PS system that have been pre- 
sented: 


e The mainline program can often be 
much shorter and easier to write and 
debug than other typical programs 
that are not POL/PS-compatible. 

e A library of technical and graphics 
modules can easily be built up. Ex- 
tended control structure gives these 
modules more flexibility, yet allows 
easier insertion into other programs. 
ePackages of programs (such as 
numerical analysis or statistics with 
graphics) can be used by a person 
with little programming experience, 
yet the packages may be more power- 
ful than similar non-POL/PS pack- 
ages. 

ePlotter compatibility is planned. 
Adapting the graphics modules to a 
new plotter requires only revising 
about four input/output routines and 
changing four parameters. Most plot- 
ters are supported. 

e[nput using POL is faster and more 
powerful than question-and-answer 
or menu input. 


EVIE 


Conclusion 

In presenting the POL/PS series, I 
have tried to develop a framework 
for technical programs that will offer 
advantages not only for the program- 
mer, but the end user as well. The 
concepts of a problem oriented lan- 
guage, modularity, and the use of 
mainline programs are applicable to 
almost any technical field. The use of 
POL can encourage the use of micro- 
computers in scientific and technical 
areas, much as microcomputers are 
used in business and word-processing 
applications. 

I intend to support and upgrade the 
system and encourage others to write 
their own applications using the 
POL/PS framework presented here. 
The Problem Oriented Language can 
become the problem-solving solution 
for уоцп.Ш 
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material presented here. Topics in- 
clude detailed rules of input, theory 


and examples of operation, and 


programming rules and hints. 

. The two manuals above and a disk 
containing all the appropriate files 
for $30. 

. The items listed above and the 
graphics package (which includes 
the contour plotter module) for 
$200. The ROOTs module in this 
package will have additional graph- 
ics capabilities, such as plotting the 
equation and graphically. following 
the root-finder as it seeks the root. 


These items will be offered on 
several disk formats (CP/M 8-inch, 
Osborne, and others as I can make ar- 
rangements). A user's group will be set 
up, and I will sell software written by 
others for the POL/PS on a royalty 
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postage in the US. Please add $.50 рег copy for 
$2.00 per copy to foreign countries. 


ILIUM 
33: 


*Payments from foreign countries must be made in US funds payable at a US 


bank. 
*Please allow 4 weeks 
delivery. 


Lj Master Card name 


address 


city 


Exp. 


for domestic delivery and 8 weeks for foreign 


state 
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ATARI 
Special 800 System 
| 800 w/48K, recorder, Pac Man or 
Star Raiders, joysticks.......... C 


16K Метогу. ................. 
32K Метогу. ................ 


PRINTERS 


8510 Parallel................ $425 
Computer International 

Daisywriter 2000 w/16K..... $1000 

Daisywriter 2000 w/48K..... $1025 
Comrex 


CHAS музка ушеу а кез: S800 

СВ-1-Р..................... 5775 
Datasouth 

DS 180................... $1175 
Diablo 

620 RO wo/Tractors...... ..$1100 

630 RO wo/Tractors........ $2050 

630KSR wo/Tractors....... $2435 
IDS 

Microprism 480............. $525 
Epson 

All models ................... Call 
NEC 

РС-802ЗА.................. 5465 

Sli ИИТИИ Call 

3550..................... $1855 

Vra a insane $2075 

7720..................... $2425 
Okidata 

Microline 80................ Call 

Microline 82-A.............. Call 

Microline83-A.............. Call 

Microline 84............2..... Call 
PMC 

ОМР-85.................... 5410 
Smith-Corona 

ТР-1....................... 5650 
Star Micronics 

ОР-84805$.................. $300 

ЮОР-8480Р.................. 5295 

Gemini-10................... Call 
Tally 

1805/1802................ $1490 

1605/1602................ $1325 

MT 1601.................... $585 

МТ 1601................... $690 

МТ18О...................... Сап 
Texas Instruments 

810 Ваѕіс. ................... Call 


Prices & availability subject to change without notice. 


CALL TOLL FREE 


Phoenix, Arizona 85016 


1- 800- 328-1054 


Ashton-Tate Call Sorcim Supercalc 
WordStar Call Call innovative 
MailMerge Call Call Software T.1.M. $425 
SpellStar Call Call  CBasic 1 
Visi-Calc NA $195 Microsoft Basic 80 
Easywriter || NA 5275 WordStar, MailMerge, 
Spellguard $225 $225 SpellStar 
. PLEASE ADD $5 PER SOFTWARE ORDER FOR SHIPPING - 
DISK DRIVES VIDEO TERMINALS 
Percom Televideo 
Atari S/D 1st Drive........... $400 n NR ee S570 
Atari S/D 2ndDrive.......... S300 910 Р!и$.................... $570 
Atari D/D 1st Drive........... $525 920........................ 5735 
AtariD/D 2ndDrive.......... $330 925........................ 5730 
Rana (Drives for Apple) COO REDE T oe $915 
jams TE S345 Zenith 
ЕШе2..................... 5475 pcc S680 
Е!НезЗ..................... 5550 ZI Suh OO ы S550 
Controller (w/Drive only). ...... $75 COMPUTERS 
MONITORS Altos 
Zenith ACS 8000-15.............. $3742 
Green Sereen. „2..2... $115 Series 15D................ $2125 
Amdek Series 5-5D............... $4240 
Video 300.................. top. NEC. ——————— aie ea $2350 
СОЮ ous E Re ied 
Соог!!.................... 5650 EO Lic DLL LOL КОЙ E 
Color llla eser nes $390 anna tt n t Á s tnm tmt 
8ОЗ1....................... 5730 
iat ' Green 585 Northstar 
13" Сою $265 Адуапѓаде................ 52800 
Combi —  — "4 Advantage w/5MB......... S3900 
13" Color Composite......... $290 Horizon Il 64K QD.......... $2625 
13"RGB $455 Sanyo 
NEC ^"^ MBC-1000 w/WordStar, CalcStar, Call 
S-Basic, CPM®................ a 
E C ا‎ Above w/2 Drives............. Call 
us M BC-2000 кылыл еа ae oa ca $2460 
9"Amber................... $130 Televideo Systems 
12" Amber MERE S 4 50 TS-802 Ж в: а в шше ә шз а ага ee а 52600 
Т5-802Н................. $4450 
MODEMS Zenith 
Hayes Smartmodem........... $215 4-420.................... 53190 
Novation SNOT A aso $3110 
CAT Sik PC $140 MMOD 
D-GAT „ока жаза; S155 co ODORE 
н М!С-20....................* $180 
Signalman D S60 
YE MEN MC RM. $85 dip t eae 
Single disk drive............. S320 
16K Метогу.................. S95 


COE RE zaze raans _ 


Order Line: 1-800-528-1054 Other Information: 602-954-6109 
Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Prices reflect 3% to 5% cash discount.Product shipped in factory cartons with manufacturers warranty.Please add $8.00 per order for shipping. 


Send cashier's check or money order...all other checks will delay shipping two weeks. 


Hewlett-Packard introduces decision su 


For a computer to be really personal, 
it’s got to work the way you work. And 
solve your kinds of problems. Obvi- 
ously, no one computer can do it all. 

So we created six different series of 
personal computers — ranging from 
pocket-sized to super-powered — with 
an equally diverse list of features. 

Today, we're introducing three new 
computers to the line. 

50 now, you can choose a computer 
that's not only “personal” by our defi- 
nition...but by yours. 


Fast answers 
for decision-makers. 

Now, managers can get the informa- 
tion they need, whenever they want 
it. Just the way they'd like it: words, 
numbers or graphics. From a com- 
puter that sits on a desk... without 
taking it over. 

It's HP's new Series 100, Model 120. 

Take a good look at the Model 120. 
It has a special tilt-swivel base that 
lets you adjust the computer to your 
eye level. And a super-clear, easy-to- 
read display. It has special function 
keys to help guide you through the 
program. And something else you 
shouldn't overlook: HP-IB. The inter- 
face bus that allows you to hook up 
printers and plotters to the computer 
as easily as you plug the computer 
into your wall. 

Now, take a look inside the Model 
120. You'll find the software every 


Decision support 
in an executive size. 


decision-maker needs. A powerful 
database management system... 
WordStar” word processing...and 
VisiCalc? the electronic spreadsheet. 
But unlike some other personal com- 
puters, it takes just one keystroke to 
give commands — instead of two or 
three. That saves you a lot of time... 
and frustration. 


The best of both worlds 
for scientists and engineers. 


As a scientist, designer or engineer, 


ZU LO oth eit 
«90 ite 
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The Model 120. 


for engineers. And a wayto take yo 


you've always had two choices. Big 
power...or personal size. Not both. 

Now, you can have a computer 
that's powerful enough to handle de- 
sign, computation and testing. And 
small enough to fit on your lab bench 
or desk — along with everything else 
you've got on it. 

Its HP's new Series 200, Model 16. 

The Model 16 has the power, mem- 
ory and graphics capabilities you've 
asked for. (8 MHz, MC6800 micro- 
processor. 16/32 bit architecture. 


VA Uri Ие 
XO Dus 
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sport for managers. А powerful new tool 


1r office with you an 


Memory expandable up to 768K bytes. 
300 x 400 pixel screen resolution.) 
And it also has some extra features 
you probably wouldn’t expect. There 
are three languages to choose from — 
enhanced BASIC, compiled Pascal 
and HPL. And a comprehensive 
library of software packages to go 
with them. We built HP-IB and RS232 
interfaces into the machine. (So you 
can attach peripherals or instruments 
without adding I/O cards.) And we 
even included a special rotary control 
knob that lets you adjust instruments 
or control motor speeds the same way 


ros 
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Deskto Урс Wer at | 
fits in a briefcasê. 
The HP-75, 


you'd tune in a radio station. 


Portable power for the 
professional on the move. 


If you spend as much time out of your 
office as in it, you'd probably like a 
way to take your office with you. Now 
you can — with HP's Series 70, Model 
75. It's a powerful, battery-driven 
computer that fits in your briefcase. 

With its typewriter-like keyboard, 
16K RAM (expandable to 24K) and 
48K ROM, the HP-75 acts like a full- 
size desktop computer. But it's just a 
littlelarger than an airline ticket folder. 
And it weighs only 26 ounces. 

n What can sucha 
small machine do? In- 
vestment or financial 
analysis. Real estate. 
Statistics. It can man- 
age files. Write memos. 
Keep track of your ap- 
pointments...and let 
_ you know when it's 
- time to go. In short, the 
НР-75 can do just about 
anything a full-size 


The no-compromise 

choice for engineers 

and scientists. Î | 
Тһе Model 16. 1 | 
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ere you go. 


computer can do. Except it can do it 
while you're sitting on a plane. 

Back down on the ground, you can 
use the HP-75’s HP-IL interface to 
hook up a video monitor, TV screen, 
printer or plotter. 

You'll be glad to know that the 
HP-75’s price tag is easy-to-take, too. 
The basic package comes in at under 
$1,000* 


The right tool for the job. 
The rest of the Hewlett-Packard fam- 
ily of individual computers includes 
pocket-sized professional calculators, 
powerful hand-held computers, port- 
able computers and personal office 
computers. Each has its own special 
features and focus. 

For a closer look at HP's personal 
computers, and a copy of our 20-page 
book, Choosing the Right Tool for the 
Job, visit your local Hewlett-Packard 
sales office or authorized HP com- 
puter dealer. Call 800-547-3400 (in 
Alaska, Hawaii or Oregon 503-758- 
1010) for the location nearest you. 


*U. S. list price. 
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PERIPHERALS UNLIMITED 


Fantastic Prices! 


Our fast service, product selection and our customers’ satisfaction make us #1. 


NEC Printers 


7710 Spinwriter R/O $2145 
7720 Ѕріпмгіїег KSR $2495 
7730 = Spinwriter R/O $2145 
7700  Bi-directional Tractor $250 
7700 Ribbons $5 
3510 Spinwriter $1545 
3515 Spinwriter $1699 
3530 Spinwriter $1545 
3550  Spinwriter $1899 
3500 Bi-directional Tractor $225 
3500 Ribbons $14 
NEC Thimbles — All Styles $18 
NEC Dot Matrix 
PC-8023 A-C $474 
PC-8023 Ribbons $14 
Okidata Printers 
Okidata Microline 82A $439 
Okidata Microline 83A $679 
Okidata Microline 84P $1069 
Okidata Microline 84S $1099 
Tractor (Oki 80 & 82 Only) $60 
Okidata Okigraph $85 


Call for prices on ribbons 


Diablo Printers 


Diablo 620 $1349 
Diablo 620 Bi-Directional Tractor $175 
Diablo 630 RO $1999 
Diablo 630 KSR $2700 
Diablo 630 Bi-Directional Tractor $275 
RS232 Cable $35 
Call for prices on ribbons 

NEC Monitors 

NEC JB1201 GRN Phosphor $149 
NEC JC1201 Color $339 
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Epson Printers 


MX-80 w/Graphtrax Plus $449 
MX-80FT w/Graphtrax Plus $529 
MX-100 (15" Carriage) $684 
Grappler Plus Interface $129 
MX-80 Ribbons $12 
MX-100 Ribbons $18 
Call for prices on interfaces & cables 

IDS Printers 

IDS Microprism $539 
IDS Prism 132 $1449 
IDS Prism 132 wicolor $1659 
IDS Grappler $129 
Amdek 

Amdek 12” 300 GRN Phosphor $149 
Amdek 13” Color | $319 
Amdek 13” Color Il $739 
Amdek 13" Color III $429 
Amdisk 3 $749 


(3” Dual Microfloppy Storage for 
APPLE Il & IBM PC) 


For service, quality and delivery 
Call toll free 


1-800-343-4114 


Ordering information: Our order lines are open 9 
A.M. to 5:30 P.M. EST Monday through Friday. Phone 
orders are welcome; free use of Mastercard and VISA. 
Personal checks require 2 weeks clearance. 
Manufacturer's warranty included on ail equipment. 
Prices subject to revision. C.O.D.'s accepted. All U.P.S. 
shipments are subject to a shipping charge of 1% of the 
total purchase, with a minimum charge of $5.00. 


PERIPHERALS UNLIMITED 
(617) 655-7400 


62 North Main Street, Natick, MA 01760 
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User's Column 


Confessions, Pascal Prime, 
Wescon, and Perfect Writer 


Our resident critic comments on Wescon and text editors. 


“ 


First a confession: I don’t really 
hate Pascal. Indeed, I never did, as 
will become clear shortly. I have tried 
to keep an open mind about lan- 
guages. Apparently that’s not enough 
for some of my correspondents; just 
as LISP addicts don’t want to hear 
about Pascal, Pascal lovers don’t 
want to be told that anyone might 
consider CB-80—a form of BASIC for 
God's sake!—to be in competition 
with their beloved. 

Nor, apparently, are they willing 
to believe there may be defects in the 
language. Sigh. But there are, and in 
a later section we'll look at something 
practical that can be done about 
them. 

Second, a problem: BYTE has a 
long pipeline. I'm writing this in late 
September, for publication in the 
February issue. Much of the mail I've 
received (bundles and bundles of it; 
ye gods!) is in response to the 
September issue. But when you read 
this, most of you will have seen the 
October, November, December, and 
January columns and have totally 
forgotten about the issues raised in 
September: which is why I must ig- 
nore much of my mail. I haven't time 
to answer very many individual let- 


Jerry Pournelle 
c/o BYTE Publications 
POB 372 
Hancock, NH 03449 


ters (John Carr does some, but he 
hasn't a lot more time than I do), and, 
given the pipeline, many of the ques- 
tions asked will be moot before an 
answer can appear in BYTE. 

E'en so, there's much of importance 
in my unanswered mail file; later on, 
I'll deal with some of that. 

The BYTE pipeline is longer than І 
like; but there is a bright side. About 
two months before the magazine 
comes out, I get galley proofs of my 
articles; and provided that Im not 
too wordy, I can insert a couple of 
last-minute announcements, letting 
these columns stay reasonably up to 
date. It's not an ideal system, but it's 
about the best we're going to get. 


Zeke Lives! 

Mark Twain had the extraordinary 
experience of reading his own 
obituary, after which he said, "The 
reports of my death are greatly exag- 
gerated." 

Fortunately, Ezekial, my friend 
who happens to be an ancient 
Cromemco Z-2, can say the same. 
After his trip to Tony Pietsch’s place, 
he returned nearly as good as new. 

Nearly: a faulty cable managed to 
short out an input/output board, 


which in turn rendered one of his bus 
slots inoperable; and we do have an 
annoying problem with the B disk 
drive. Tony says the disk problem 
could probably be fixed by lowering 
the entire drive system into a vat of 
TCE (a dry-cleaning solvent) and 
agitating it for a couple of hours; in 
the absence of that, we just live with 
"Please Close Drive Door" the first 
few times we try to access the B drive. 
The problem goes away after a few 
minutes warm-up. 

Update: last night Zeke died again, 
clobbering all his disks as he did. To- 
day, in despair, I took apart the old 
iCOM disk system. Lo! I found that 
there’s a bad cable that conveys the 
5-volt power; this causes all kinds of 
weird results, including write opera- 
tions when the computer is supposed 
to be reading. Tony Pietsch thinks 
this is fixable, and thank heaven! I'm 
just now writing this on the Televideo 
950 terminal, and that misplaced 
Delete key, plus the obscene Back 
Tab key, will soon drive me out of 
my mind. 

I mention Zeke's revival in part 
because my mail indicates consider- 
able interest in liis health, but in fact 
there’s an illustrative lesson here. 
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This ancient machine—he was built 
some five years ago—is still plenty 
good enough for me to write this arti- 
cle with. When I first got Zeke, we 
had dying chip problems and a mys- 
terious gremlin that required exor- 
cism; but after the first couple of 
months, there just weren't any prob- 
lems at all. Even now, the central 
machine is in good shape; all our re- 
cent problems have been caused by 
faulty cables. 

This seems to be typical: once past 
the first few months, you shouldn't 
have any problems for several years. 
Then, all at once, like the wonderful 
one-horse shay, everything may col- 
lapse. Actually, the electronics could 
last for decades; its mechanical 
stuff—disk drives, switches, fans, 
cables, connectors, etc. —that goes. 

The problem is that five years isn't 
long in the life cycle of a typewriter; 
but it's an eternity for a microcom- 
puter. By the time you need repairs 
on your ancient equipment, the 
manufacturer will no longer be mak- 
ing it, and it's likely that none of the 


HIS CONTRIBUTIONS WERE 
SSIBLE BY YOURS. 


No one can do it alan 2. 


technicians will ever have heard of it. 
This may change when machines 
begin to sell in hundreds of thousands 
per model; but just now it seems true 
enough. 

I've no regrets. I've got a lot out of 
old Zeke, and he may yet last another 
couple of years; but computer pur- 
chasers should be warned: things are 
moving very fast, and that has conse- 
quences. 

Meanwhile, I know of only one 
way to avoid the early (infant mor- 
tality) glitches, and that’s to buy 
"used" equipment; that is, either stuff 
that's been burned in a lot, like Com- 
pupro's rather expensive CSC grade, 
or literally used equipment, if you 
can find someone reliable to buy it 
from. (One outfit sends out evalua- 
tion hardware with the understanding 
that they'll swap every month or so: 
that way they get back a thoroughly 
tested machine.) 


The Pascal Prime Project 
As I've mentioned before, one of 
our major projects was Alex's Pascal 


iu may need sorne day. 
1d your check to Unitec 
‘eyito College Fund. Box B. 5{ 


d 10021. We're пр asking lora 


агас just а tanet. 


GIVE TO THE UNITED NEGRO COLLEGE FUND. 


A mind is a terrible thina to waste. : 
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Intro. It was intended to be a simple 
little job, but it ended up taking most 
of the summer. It also had interesting 
fallout: in order to test it, I had to 
write a couple of fairly hairy pro- 
grams in Pascal. One, a game called 
Imperial Trader, got out of hand, but 
eventually I finished it. While writing 
it, I learned more about Pascal than 
I'd intended to. 

Conclusions first: once you get the 
hang of it, there’s a lot to like about 
Pascal. My game, for instance, 
darned near wrote itself once I 
dreamed up the structure for keeping 
track of all the important game en- 
tities, such as players, planets, prod- 
ucts including arms and drugs, prices 
of products on each planet, police 
and customs officers, etc. Pascal lets 
you define your own variable types; 
in particular, you can define records 
that let you put about 20 different 
items—some strings, some integers, 
some real numbers, and some arrays 
of other stuff—all in one variable. 
Thus, it's a cinch to get at all the vital 
data you want: read it, update it, 
play with it... 

The best BASIC in the world can't 
do that. BASIC requires you to have 
a bunch of arrays, and you can't mix 
string, character, integer, real, and 
Boolean variables in the same array— 
much less can you have an array that 
contains subarrays the way Pascal 
records can. 

I probably ought to quote Marvin 
Minsky (MIT computer expert) here: 
Marvin says that Pascal sacrifices 
programmer options in order to force 
programmers to write readable code. 
He's right, too; the question is 
whether the gain is worth the cost. I 
think so. Marvin doesn't. 

Of course, Minsky is primarily in- 
terested in artificial intelligence, in 
particular in programs that modify 
themselves (and thereby are inten- 
tionally unpredictable in their 
results), while this column is mostly 
directed to people who want to use 
their computers to accomplish some 
definable result. For AI and hefty ex- 
periments in computer science, you 
need to learn a list-processing lan- 
guage, which in practice means LISP 
or a derivative; but for getting 
today's work done, I'm coming to the 


АМА 


8080, 280 
апа 6809 


Gives your application a head start 


AMX can save you time and money. 
You can capitalize on our years of 
multitasking experience. Start your 
application using a software executive 
proven with three years of fault-free 
operation. 

Professional software designers 
use AMX as the starting point for their 
product and system designs. AMX 
shields them from the difficulties of 
managing the micro, freeing them to 
concentrate on their application. 


SIMPLE OPERATION 


Complex control programs are 
divided into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
Tasks are written and tested separately 
and then combined to form a reliable, 
finished system. 

AMX supervises the orderly execu- 
tion of these tasks, assuring that the 
most important jobs always get done 
first. Tasks appear to be executing 
simultaneously. It's almost like having 
a separate CPU for each task! 


HARDWARE INDEPENDENCE 


AMX does not require a particular 
hardware configuration. You control 
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AF 


your environment. You pick the I/O 
method. You decide the preferred 
interrupt service technigue for your 
system. AMX will support your choice. 

AMxis fast, compact, and ROMable. 
Even though the AMX nucleus is less 
than 1400 bytes in size, it features mul- 
tiple task priorities, intertask message 
passing with priority queuing, external 
event synchronization, and interval 
timing. 


AMX General Operation 


CP/M is a trademark of Digital Research Corp. 
280 is a trademark of Zilog Corp. 


KADAK Products Ltd. 


Interface modules are available to 
allow AMX to be used with C, PASCAL, 
PL/M, FORTRAN and assembler. 

Access to CP/M® disk files in real 
time is possible using the AMX I/O 
Supervisor. 


COMPLETE DOCUMENTATION 


AMX can be judged by the quality of 
our documentation. 

We deliver AMX source on diskette 
to permit AMX to be moved to the soft- 
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 


HOW TO ORDER 


A specification sheet and price list 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manualforimmediate 
evaluation (specify 8080, 8085, 780 
or 6809 processor). Add $25 for post- 
age and handling outside USA and 
Canada. The standard AMX Multi- 
tasking Executive package, including 
source code, is $800. 


AMX is the choice of professionals 
the world over. Make it yours, today. 
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206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J 1Y5 Phone: (604) 734-2796 Telex: 04-55670 
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conclusion that Pascal is my first 
choice. 

However: for all its attractive 
features, Pascal has some very severe 
limits. I've discussed many of these 
before. The I/O system doesn't make 
sense, and Pascal thinks that the ideal 
file is a reel of magnetic tape; it has no 
provision for the kind of random ac- 
cess you can do with disks. 

Some of Pascal's worst theoretical 
limitations have been overcome in 
practice, as compiler writers tuck in 
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various nonstandard extensions. The 
problem with that is we're getting 
many dialects of Pascal, which 
severely limits our ability to transfer 
programs from one machine to 
another. 

Fortunately, though, it isn’t hard to 
overcome many of those limits. Com- 
piler writers tell me they can continue 
to extend Pascal with little difficulty. 
The problem is to come up with a 
“standard” set of extensions, so that 
programs will remain more or less 


NE 


VOICE RESPONSE 


The V100 Telephone Voice Response Unit 


with telephone interface is an Apple I? or IBM Personal 
Computer® compatible, low-cost solution to remote 
data base access arrangements. 


$39500 


У100-А 


€ Direct telephone connection, auto-dial/answer 

€ Touch-tone® generation and detection 

€ Includes 300 word, LPC vocabulary 

€ Soítware for sentence/library construction 

€ Expandable with 1300 ($495) high quality LPC words 


se 


Digital Data Communications for the V100 
with our new 300 baud modem upgrade, $149 


Text-to-Speech package available soon ! 


For a voice demonstration call toll free (800) 538-7002 
In California call (408) 942-1595 


ACO 


160B Albright Wy. 
Los Gatos, CA 95030 (408) 370-0555 
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portable: and that brings us to Project 
Pascal Prime. 

I've put together some extensions 
that look interesting; added to "stan- 
dard” Pascal they create Pascal 
Prime, a user-oriented language. 
There will be a discussion of Pascal 
Prime during the West Coast Com- 
puter Faire; as a default case I'll be 
chairman, although I’m willing to 
hand that over to anyone better 
qualified who wants the job. Mostly, 
I want to bring together people in- 
terested in microcomputer Pascal and 
have a serious discussion of a "stan- 
dard" extension package. 

The meeting has already drawn 
promises of attendance from several 
of the major publishers of microcom- 
puter Pascal compilers; if just those 
who say they're coming can agree, 
well have Pascal Prime de facto. 


Candidate Pascal Prime Features 

For those uninterested in Pascal, 
my apologies if the following gets 
more technical than you've come to 
expect from me; I wouldn't do it if I 
didn't think it important. 

The first criterion for Pascal Prime 
is that we don't do much. One of 
Pascals best points is that it isn't a 
complex language. We do not want to 
end up with something like the 
Department of Defense's new lan- 
guage, Ada. Ada was designed by a 
committee, and it shows; it has hun- 
dreds of "features," some absolutely 
obscure. Pascal Prime will, we hope, 
stay within the spirit of the original 
language. 

Second, we want programs written 
in previous Pascals to compile under 
Prime. 

Third, Prime is intended for micro- 
computers; but we'd like Prime pro- 
grams to compile on larger systems. 
Changes will be needed, but we want 
to keep them to a minimum. 

Here are some candidate exten- 
sions; discussion is invited. 

1. STRING and LONG STRING 
data types. Most Pascal implementa- 
tions have type STRING, which 
stores the string length as the first 
byte (BYTE 0). This can become stan- 
dard (certainly type STRING is vital), 
but this method of implementation 
limits string lengths to 255 characters 


Sonics Micro Systems 
announces the commercial 
availability of S.D. Systems... 


First "Disc-Less" 
Micro Computer 
System. 51050 


1. Replaces Floppy Disc Drives. 


2. CP/M,MP/M, Oasis and 
Turbo-Dos compatible. 


3. Transparent to operating 
system disc commands. 


4. No moving parts, no 
alignment, no media failures. 


5. Network ready. 


"Ram-Disc" 


3630 

e Operating under CP/M the 
"Ram-Disc 128" functions as a 
fully compatible floppy drive 
replacement. Maximum single 
board configuration of 256K 
Bytes offers the equivalent 
capacity of 8" floppies. If more 
local disc image storage is 
necessary the Ramdisc system 
may be expanded to a full 40M 
Bytes. 


e Whether operations require the 
"Ram-Disc 128" to operate as a 
floppy replacement or as a high 

speed data acquisition system is 


Circle 393 on Inquiry card. 


solely dependent on single 
system configuration. 


e In real time data acquisition 
and subsequent processing 
applications the "Disc-less" 
system approach affords mini 
computer speed and versatility at 
micro computer prices. 


“Rom-Disc” 
$289 


e The "Rom-Disc-128" is a 

direct replacement for floppy disc 
drives used for the purpose of 
booting the CP/M operating 
system. Further the "Rom-Disc- 
128" is a direct replacement for 
floppy disc drives used to load 
and store applications programs. 


e A total lack of sensitivity to the 
storage and handling parameters 
of standard floppy discs make 
the "Rom-Disc-128's" media 
virtually "immune" to familiar 
system failures. \ 


e Under popular CP/M utilities 
the "Rom-Disc-128" appears as 
a simple disc drive. 


e With CP/M configured in the 
S.D. Rom format, systems boot in 
less than 1/10 of a second. 


e Equipped with a high speed 
RS-232 serial port the "Rom- 
Disc-128" will accommodate 


data transfer to and from the host. 


e The "Rom-Disc-128" in 
conjunction with the previously 
described "Ram-Disc- 128" 
provide true system portability 
and independence from floppy 
disc drives. 


e Each "Rom-Disc-128" may be 
attached to a 256K Byte 
applications "personality module" 
allowing maximum system 
flexibility and personality. "Rom- 
Disc-128" because of its very 
nature offers “maximum” 
protection from software piracy. 


“Turbo-Dos” 


5350 

2-80 CP/M compatible network 
ready Turbo-Dos in stock, ready 
for immediate delivery. 


Versa Floppy II 
“With CP/M 3-0" 5475 


e Supports dual 5%", dual 8" or 
both. "CP/M 3-0" included. 


1500 N.W. 62 STREET 
FORT LAUDERDALE, FL 33309 
1-800-327-5567 

IN FLORIDA CALL: 305-776-7177 
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on 8-bit machines. This is often an- 
noying, and makes it difficult to work 
with text. If we had type LONG 
STRING, which would use 2 bytes 
for the string length, it would make 
things easier. (For larger machines, 
you make things portable by chang- 
ing all the LONG STRING variables 
to type STRING—a moment's work.) 

2. A default for the CASE state- 
ment. Again, almost all implementa- 
tions have this feature although it was 
not defined in the standard. We sug- 
gest the reserved word OTHERWISE 
to follow the last case; OTHERWISE 
rather than ELSE to avoid confusion 
with IF statements. 

3. The compiler should ignore the 
underbar (__) character, so that you 
can use variable names like 
fist of god and first boy for 
clarity, but not have to remember the 
underbars when you just want to 
write firstboy. 

4. Static variables: variables local 
to a procedure, but which don't go 
away when you exit the procedure. 


IF YOUR COMPUTER’S IMPORTANT TO YOU 


Protect Il! 


Seed for a random-number system is 
a perfect example: nothing outside 
the procedure needs to get at the seed, 
so seed shouldn't be global; but clear- 
ly it must stay around between calls 
to the random function. 

5. Allow functions to return REAL 
and STRING values. Why shouldn't 
they? 

6. The lack of a BREAK statement 
needs discussion; see my November 
column. It's desirable to have a way 
out of a loop without keeping track of 
dummy variables, but BREAK can be 
abused. We probably need one, but it 
should be tamed considerably. 
Design of a BREAK that fits into the 
spirit of Pascal needs some thought. 

7. Ucase and lcase, which convert 
strings to uppercase and lowercase 
respectively, ought to be standard 
procedures (or functions if we can get 
functions to return strings). They're 
often needed, and the usual function 
writer slows things down a lot when 
writing these. 

8. Do we want dynamic arrays 


Without SAFEWARE™ you could be uninsured. For as little as 
$35 a year, SAFEWARE provides complete protection for all 
hardware, media and purchased software. Both business and 
home application. Call toll free today for more information or 
immediate protection. Columbia National General Agency, 88 E. 
Broad, Columbus, Ohio 43215. (in O bio call 1-800-848-2112) 
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(redimensionable during run time)? 
They are convenient, but they're 
somewhat against the spirit of the 
language. The lack of redimen- 
sionable arrays has annoyed me from 
the time I first began to study Pascal. 

9. We definitely need standards for 
separate compilation and for "in- 
clude" statements. Using pseudocom- 
ments, such as {$1+ } and the like, is 
currently done in most microcom- 
puter Pascal implementations, and 
although a bit ugly, is acceptable; 
what's needed is a standard way of 
implementation. 

10. The ISO Standard Pascal per- 
mits files almost anywhere. They are 
particularly necessary in records. Of 
the microcomputer implementations, 
Pascal MT+ allows files in records, 
while most, including UCSD Pascal, 
don't. It's important to have files in 
records, because it makes disk opera- 
tions so much easier. 

11. Constant definitions ought to 
permit elementary arithmetic. Com- 
plex arithmetic in the CONST 
declarations shouldn't be allowed, 
but foo = 5; foobar = foo + 3; 
definitely ought to be permitted. You 
certainly should be able to say 
bell = chr(7). 

12. Pascal should permit you to 
read and write enumeration types. 
That is: 


TYPE 
day = (monday, tuesday, 
wednesday, thurs- 
day, friday, satur- 
day, sunday); 
VAR 
today : day 


and later in the program, the opera- 
tion 


today := tuesday; 
write(today); 


will fail. This is monstrously inconve- 
nient, requiring you to have an array 
of day names (which you can name 
dayname), and then write 
dayname[ord(today)], which is 
awkward at best. 

13. There ought to be ways for a 
programmer to set up a stack and get 
at it. This needs thought lest it make 


IBM Series III 
Model 10 
$22,635 


Xerox and give you copies 
as good as the Minolta EP 300. 


They just cost more. 


When we say Xerox* and IBM* give you copies as good 
as the Minolta EP 300 we're being modest. 

Because 7496 of consumers interviewed by Nationwide 
Consumer Testing Institute said the copies produced by 
the EP 300 were clearly superior. 

So, while the Xerox and IBM certainly do bigger 
jobs, they don't do better jobs than the Minolta EP 300 
when it comes to copy quality 

The EP 300 has Minolta's exclusive micro-toning system. | J 
So its copies are extraordinarily crisp and clear. With blacker ч н у 
blacks. From top to bottom and | UT 
edge to edge. On virtually any paper 


м р 
up to 10 x 14" Minolta EP 300 ШР ~ 


There’s also an electronic — idi “ed 
troubleshooter to spot and prevent $2,195 CD" Gl 


| 
| 
| 
| 
| 
| 


problems. And a universal tray so you. | | О Please send me the copy test results. | 
can change paper sizes without changing trays. It's allina Г] I'd like more information. Please have my 
copier hardly larger than an office typewriter. | local dealer contact me. | 

If you'd like the test results, send us the coupon. 

If you'd like the name of your nearest | Name | 
authorized Minolta dealer, look under | | 
our trademark in the Yellow Pages. Or | | —X———— ЗЕНИЦЕ 
call toll-free 800-526-5256. In N.J., 

201-797-7808. | стеу | 

The Minolta EP 300. The small copier | Address—_ | 
that proves size isn't everything. M | NOLTA | City State | 
The Minolta EP 300. Zip Telephone 
At “р emn pude е ргісе, | С | 
we'd still look good. 

(901982 Minolta RE Product appearance and/or specifications subject to change without notice | Mail to Minolta Corporation, Business Equipment Division, | 


Xerox? and IBM® are registered trademarks ot Xerox Corporation and International 10) Williams Drive. Ramsey. NI 07446 | 
Business Machines Corporation. respectively. Prices are those in effect as of 7/1/82 = See ee ee шып 


Circle 283 on inquiry card. BYTE February 1983 353 


programs too obscure, 

14. We need a way to put variables 
in a specific place in memory and to 
reserve blocks of memory. This will 
of course be machine-dependent, but 
it’s very desirable, especially if you 
have memory-mapped video. 

There are probably other desirable 
Pascal extensions. The criteria are 
that they stay within the spirit of the 
language, that they be easy to use, 
and that they don't make the pro- 
grams unreadable. They should also 
be reasonably easy to implement. 

The above have received wide- 
spread agreement among those I’ve 
spoken with, including compiler 
writers. Other candidate extensions, 
particularly some that would make 
Pascal more suitable to use for 
writing operating-systems programs, 
are likely to be more controversial 
and will need considerable thought. 
Some of those will be detailed next 
month. The idea is to get an agenda 
for the meeting at the West Coast 
Faire. 


Wescon and Mini/Micro 

Wescon, September 14-16, filled 
the Anaheim Convention Center with 
more than 70,000 attendees. The 
Mini/Micro conference was held at 
the same time in the Disneyland 
Hotel. It attracted better than 10,000, 
plus a large number of Wescon 
attendees. 

Wescon features high-technology 
components; I didn't spend much 
time there, although if I were trying 
to predict the future of the microcom- 
puter world, I might have gotten 
some insights. I suppose the equip- 
ment on display will be in next year's 
systems, and I expect Ciarcia would 
have been fascinated. 

I spent what little time I had at 
Mini/Micro, where several systems 
stood out. For me, the hit of the show 
was the new Heath/Zenith Z-100 
computer. Readers may recall that 
I’m not much enamored of the IBM 
Personal Computer (incidentally, 
IBM wasn’t at Mini/Micro). I don’t 
like the Personal Computer because 
the bus isn't standard and the 
keyboard is badly designed. 

Comes now Heath/Zenith: its 
product is what amounts to the Per- 
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sonal Computer on a six-slot (five 
slots free in the 128/192K-byte 
system) S-100 bus and with a good 
keyboard. The Z-100 is a dual- 
processor 8085/8088 system. It has 
both black-and-white and color 
display drivers (no monitor) built in 
as standard features; all this for 
slightly more than $4000. You have 
to buy your own monitor, from a 
$150 green-and-black to about $800 
for color. 

The keyboard is very nice: an IBM 
Selectric layout with enough extra 
keys to make the full ASCII 
(American National Standard Code 
for Information Interchange) character 
set, plus Control and Escape keys and 
programmable Function keys. All keys 
have automatic repeat but with a 
twist: a "hyperspace" key makes auto- 
repeat really fast. 

There's more. The Z-100 comes 
with dual 5%-inch disks that read 
and write IBM Personal Computer 
format (as does my Compupro); the 
Z-100's disk controller will also talk 
to 8-inch disks, meaning that all you 
need do is connect 8-inch drives with 
a standard cable and you have both 
disk-drive sizes up and running, and 
you can copy files from one to the 
other using PIP. 

There’s not a lot new in the Z-100; 
but it’s an excellent implementation 
of what it is. (Bill Godbout was 
overheard to mutter that the Z-100 is 
one of the nicest machines his Com- 
pupro team ever designed.) 

Heath will sell you both CP/M-86 
and MS-DOS in a package with some 
other programs for about $500. It 
also gives you extensive documenta- 
tion about the machine. I'll have 
more to say on the system next 
month; I'm strongly thinking of get- 
ting one, and we're talking to Steve 
Calkins of the Central Los Angeles 
Heath Electronic Center. The only 
negative feature I noticed was that 
there’s no detachable keyboard; that 
is, the monitor is separate, but the 
machine itself has the keyboard built 
onto the main computer. In profile, it 
reminds me a bit of the old Sol com- 
puters. That can make for mild space 
allocation problems, especially here 
in Chaos Manor where we're up to 
our clavicles in computers. 


I also saw the new DEC Rainbow 
Personal Computer. Like the IBM, 
the DEC keyboard has those extra 
keys between the Shift and the “Z” 
and “/?” keys. The DEC salesman 
said, “There’s a standard about to be 
adopted, and we do try to be 
reasonably standard." This "stan- 
dard" comes from Europe. If it really 
took over here, every American 
touch-typist would have to learn all 
over again. I refuse. Fortunately, I 
suspect I can trust the marketplace to 
give me a "nonstandard" keyboard I 
can live with. 

The Rainbow has a lot of extra 
keys, but no Escape key; the salesman 
said this was to avoid intimidating 
secretaries. I find that attitude, com- 
bined with use of a non-American 
keyboard, rather interesting. 

I didn't get to spend a lot of time 
with the Rainbow. I’m sure there 
were a lot of things to like about it. 


Adelle Again 

One reason I went to the 
Mini/Micro show was that Greg 
Decoteau of CTI Data Systems had 
promised to fix Adelle, my Otrona 
Attache. She wasn't working because 
I'd foolishly exposed her to an inade- 
quate voltage converter in Rome. 

"Bring it to the show," he'd said. 
“TIl take care of it there." 

This didn't seem very reasonable, 
but it did promise to be interesting, so 
I brought the Attache to the show. 

Set the scene: a booth with about 
20 feet of frontage and 8 feet of depth. 
Several Attache computers, plus a 
Mannesmann Tally line printer, on 
display. Hundreds of people wander- 
ing past, looking over Greg’s 
shoulder, asking questions. 

And in 16 minutes, 14 seconds, 
Greg took the Attache apart, discon- 
nected the power-supply unit, in- 
stalled a new power-supply module, 
reassembled the computer, and 
turned it on. It worked fine. And he 
did all that using a Phillips 
screwdriver from one of those 89-cent 
tool sets. 

Incidentally, the Otrona still knew 
the time and date, which had been set 
back at Chaos Manor before I went to 
Italy. There's a battery backup for 
that part of the Attache, so loss of 
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power (or of the whole power supply) 
doesn’t cause it to forget. 

The machine was under warranty, 
so any dealer was authorized to 
repair it. (CTI isn't actually a dealer, 
its in charge of marketing the At- 
tache, and a number of other high- 
quality products, in Southern 
California; but in this case CTI acted 
as a dealer would.) The Attache is 
built in modules (it was quite in- 
teresting to see the innards); dealers 
have modules, and service consists of 
replacing modules until the machine 
works. The dealer doesn't have to 
know much about electronics—Greg 
Decoteau doesn’t. He’s a marketing 
man. 

The results are impressive. 

Now that I've got it running again, 
[уе found more to like about the 
Otrona. The Valet alarm feature is 
very handy, the graphics are really 
lovely, and one of these days I'll find 
a use for the Greek-letter character set 
that’s hidden in there underneath one 
of the nicest Roman-letter sets I've 
seen. 


There's even a calculator pad. If 
you hit Control-Shift Lock, the "U," 
"L" and "O" keys become number 
keys, while the "P" becomes a "plus," 
and other interesting transformations 
take place. You can get key tops that 
show this (although I don't have them 
yet). I suspect this is more a gimmick 
than a feature I'll use often, but it 
does make it very clear; the Otrona's 
keyboard can be completely repro- 
grammed. You could, I suppose, even 
introduce a Dvorak keyboard as an 
alternate feature. 

Of course, the Kaypro II comes 
with a full number pad as extra keys. 


Yeah, But You're Different... 

One chap at Mini/Micro said he 
reads my columns and likes them, but 
wonders if I don't get better service 
than the average customer. 

That may be; although I try to 
have my machines taken in by one of 
the boys, or a student, many of the 
dealers know my equipment, and I'd 
be naive if I didn't suspect that a 
BYTE columnist is likely to be given 
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more attention than a walk- in. 

There's not much I can do about 
that. I have to report what happens to 
me, and I can't do much more than 
that. I don't have the resources to run 
undercover investigations. 

I do pay a lot of attention to de- 
tailed accounts of problems with soft- 
ware and equipment I've recommend- 
ed in this column. I can't be the 
microcomputer world's ombudsman, 
but I can sometimes be the next best 
thing because I do know a lot of peo- 
ple in the computer business, and if I 
forward a letter it will usually be 
read. More than that I can't do. 


Text Editors and Perfect Writing 

This started as a review of Perfect 
Writer, and ended up with a lot about 
editors in general. 

Ive mentioned EMACS before. 
That's the text editor developed at 
MIT for use on its PDP-11s and other 
“big” machines. Many years ago, 
about the time Larry Niven and I got 
computers, we visited MIT and were 
given copies of the EMACS documen- 
tation. It included pages and pages of 
commands, so many that I was a bit 
intimidated. I showed it to my mad 
friend, who shuffled through it for a 
few moments and laid it aside 
without comment. 

"Not interested?" I prompted. 

"What's the point?” Mac Lean 
asked. "You won't get that running 
on our machines." 

That situation has changed. At 
least two EMACS-like editors are 
now available for microcomputers: 
MINCE (MINCE is not complete 
EMACS), which I reviewed last year, 
and Perfect Writer, which isn't com- 
plete EMACS either, but is a pretty 
healthy subset of it. 


What Took You So Long? 

I'm probably not the best person to 
evaluate text editors for several good 
reasons. First, l'm not really the 
typical user of editor programs. I use 
text editors for three purposes: 
writing programs, writing letters, and 
creative writing. I spend most of my 
time on the third task, and if a pro- 
gram doesn't work for that, I don't 
really care much about how good it is 
at writing letters. 
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For programming I use Word- 
master, апа I've yet to see a better 
editor for that purpose. For letters I 
use whatever editor I use for creative 
writing, which may be a mistake, 
because my favorite editor isn't 
designed primarily for writing letters, 
and there may be some that are better 
for that purpose. (Tony says not so: 
that his latest version of WRITE will 
do the job beautifully.) 

But my major need is for a 
“creative writer's editor." Indeed, the 
reason I bought a computer in the 
first place was that I'd seen Electric 
Pencil in operation down at a com- 
pany that then called itself Computer 
Power and Light (it's now known as 
COMPAL). When I saw Electric Pen- 
cil, it was love at first sight. Pencil 
was shot through with terrible prob- 
lems, but I didn't care. You can't 
imagine the joy I felt when I realized 
that I would never have to retype a 
whole page again! І could put up with 
all of Pencil's misfeatures (and plain 
bugs) forever just for that. 

When I introduced my collaborator 
Larry Niven to the joys of writing 
with computers, he felt the same way. 
What did we care if Pencil wasn’t 
very well written? For us it worked. 

Fortunately, Mac Lean and Tony 
Pietsch weren't so easy to satisfy. 
They persuaded us to keep a log of 
things Pencil did that we didn't like 
and things we wished it would do that 
it didn't do. After about two years, 
Tony began writing a program that 
would take care of our problems, and 
in another year he had one he was 
willing to give us. That was WRITE 
0.3; I am now using WRITE 1.6, 
while Larry, more conservative than 
I, is still using WRITE 1.51 or 
thereabouts. Either beats the stew out 
of Electric Pencil, and for a number of 
reasons WRITE is, in my judgment, 
the best creative writer's editor in ex- 
istence—and that includes all 
machines, mainframes and minicom- 
puters as well as microcomputers. 

Just about a year ago, Tony was 
persuaded to market WRITE, and 
after he spoke to a number of com- 
panies, settled on Ashton-Tate. Now 
being published by Ashton-Tate is a 
big deal. It doesn't do things by 
halves. It doesn’t release stuff that 
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isn't pretty solid, nor will it publish 
something that isn't expansible. It 
wants to compete with everyone. 
Ashton-Tate can probably do that, 
too; but in order to make WRITE 
compete with all the other editors, it 
had to have features that neither 
Larry nor I ever dreamed of. That has 
taken time. Lots of time, more time 
than I ever thought it could take. 
Eventually I got worried, because I’ve 
mentioned WRITE in these columns 
and I get lots of mail about it, and all 
I can say is real soon now, which isn't 
much of an answer. So І have tried to 
persuade Ashton-Tate to release an 
early version of WRITE, one not so 
studded with features but intended 
primarily for creative writers. I hope 
this will happen, and maybe by the 
time this is in galley I'll know when. 


What Do You Mean, 
Writer's Editor? 

For me, the primary requirement is 
that an editor must be transparent. 
When I'm writing I don't need distrac- 
tions. I don't want my editor telling 
me things I don't need or want to 
know. In fact, I don't want to see 
anything up on that screen except my 
text. In particular, I hate it when the 
editor natters at me. Wordstar, for 
example, wants to tell me the line and 
column number every time I press a 
key. Why, I don't know. It isn't infor- 
mation I often need, and surely if I do 
need it І can ask for jit. 

Next, I want the editor to be like an 
"electric pencil"; that is, I want to be 
able to move the cursor rapidly 
across the page and write over the 
wrong words, insert new words, 
move stuff around, exactly as I did 
when I used a red pencil on my paper 
typescripts. (Then I had to retype the 
page. Ugh.) AndI want to do all this 
without thinking about it. 

That means I want cursor-oriented 
commands. When I'm editing on 
paper, I don't move the pencil for- 
ward by sentences, I just move it. 
And I particularly don't want to have 
to remember a huge slew of com- 
mands in order to get my work done. 
It’s nice to have a lot of special 
features, but I want the simple, easy- 
to-remember commands reserved for 
the stuff I do all the time. 


Of course, I’ve described the 
“philosophy” of Electric Pencil and 
WRITE, which works like Pencil with 
the bugs removed. 

There are, however, different 
views of what makes a perfect editor. 


Perfect Writer 

At long last, then, we can look at 
Perfect Writer. 

Perfect Writer has many of the 
strengths and weaknesses of its parent 
EMACS. However, one of EMACS' 
strengths is not present: EMACS has 
online HELP features. If you're fairly 
sure theres a command that will do 
what you want, you can always ask, 
and generally EMACS will tell you. 
Alas, that's not present in Perfect 
Writer. I'm not sure why. WRITE has 
extensive HELP features. 

Perfect Writer has cured one of 
EMACS' problems. At least in early 
versions of EMACS, the carriage 
return and linefeed that together 
make a NEWLINE character in the 
ASCII character set were treated as 
two different characters; and since 
commands in EMACS and Perfect 
Writer are character-oriented rather 
than position-oriented, the Control-f 
(move cursor forward one character) 
command did strange things at line 
ends, as did backspace. Perfect 
Writer doesn't have that problem, 
and the cursor moves at line ends ex- 
actly as it does anywhere else. 

However, Perfect Writer retains all 
those character-oriented commands. 
You move forward or backward by 
lines, and because you must explicitly 
reformat your text (Perfect Writer, 
EMACS, and Wordstar are alike, and 
unlike Pencil and WRITE, in this 
regard), if you've made insertions, 
deletions, and changes in a line of 
text, what Perfect Writer thinks is a 
line can surprise the heck out of you. 
I have no doubt you can get used to 
it, but I'm not keen to. 

One other thing I don't like about 
Perfect Writer is that it uses the kill 
buffer to move text. That is, 
whenever you delete anything larger 
than a single character, Perfect Writer 
stores that in a last-in/first-out stack, 
and the command Control-y (for 
yank) will get it back out for you. 
This makes undo or unkill easy in 


Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit/Dataroyal ... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
graphics and color matrix printers, to 
models that print variable size charac- 
ters and bar codes, to “daisy wheels" 
and a multimode near letter-quality 
printer. Industry standard parallel and 
RS939C serial interfaces are available 
in all printers. 


Our products are built to perform 
day after day in the most rugged 


environments. We achieve that kind 

of reliability by incorporating modern, 
trouble-free LSI circuitry, and fewer 
moving mechanical parts along with 

a high level of quality control. 


Hundreds of computer systems 
manufacturers choose Facit/Dataroyal 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit/Dataroyal 
peripherals with their systems. 


If you want a trouble-free printer, 
contact your local computer 


printer dealer or Facit/Dataroyal, 
935 Main Dunstable Road, P.O. Box 898, 
Nashua, NH 03061, (603) 883-4157. 


FACIT 
DATAROYAL 
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both EMACS and Perfect Writer, so 
that if you've accidentally deleted 
something it's no problem; a feature 
we don't have in present versions of 
WRITE, and one Гуе sometimes 
wished I had. 

I don't wish for unkill enough to 
pay the price, though: which is that 
you can't easily move text about, 
because the buffer is often jammed 
with "killed" text that refuses to stay 
dead. This, however, is a personal 
preference, and I understand that a 
lot of people like using the kill buffer 
as a text mover. 

The final blow, though, is that 
Perfect Writer natters at me worse 
than Wordstar. Now it may be a 
function of my Televideo 950 ter- 
minal, but I don't think so. Perfect 
Writer keeps track of all kinds of 
stuff, and every time you give it a 
command, before it goes off to ex- 
ecute it, it has to tell you down on a 
status line what it's about to do; it 
also tells you what percent of your 
text is below the cursor, and it up- 
dates that with every keystroke so 


Skier Specials 


MicroSci А-2 
(Drive for Apple) 
Controller 


RanaElitel 

Rana Elite | w/cont. . 
Micro Sci А-2. 

Micro Sci Controller. . 


Apple Products 


Videx Videotermt80 column) . 
SoftSwitch . dez biam 
16K MemoryCard . vere жк 
Par, Card & Cable ic cca vex caus wes bee 
Grappler +  .,. CERE es 
MicrosoftZ-80 wicom 

TG Joy Sticks ^ 

5% Diskettes(10 ea. б 

Apple CatModem , 

Micro Modem ilt , 

versaCard .. 


Computer 
Components 
Unlimited 


P.O. Box 1936, Hawthorne, CA 90250 
Sales Office: 12308 Bur! Avenue 
Hawthorne, CA 90250 
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that it flickers like a madman's 
dreams. 

That cursor jumps around like a 
kangaroo, more than enough to 
discourage any signs of creativity in 
me. Of course, I’m always looking for 
a good excuse not to write; like most 
professional writers, I hate writing. (I 
love to have written, but that's a dif- 
ferent matter entirely.) But I tell you, 
that jumping cursor is enough to 
drive me stark, staring mad. 

It gets worse, too. Perfect Writer, 
like EMACS, is normally in the Insert 
mode: when you type text in the mid- 
dle of a line, it moves everything to 
the right each time you type a letter, 
rather than overstriking the text. It 
says it has an "Overwrite" mode, 
which you can get to by going 
Control-x m and then writing the 
word overwrite. (In both WRITE and 
Electric Pencil, you simply toggle 
from Overstrike to Insert mode by 
doing Control-f; in WRITE, the cur- 
sor changes to show what mode 
you're in.) 

Perfect Writer not only makes it 


Spring Specials 


IBM Computer Interface 
AST-Combo Plus 64K 
64K of Ram; Par. & Ser. Port; Clock w/Bat. Backup; 
Super Drive & Super Spooler Software 
ONLY $359.00 


IBM Products 


Oty.1 Oty.2 
Tandon TM 100-1 . 5189 $179 
TandonTM 100-2 .,.. 
Tandon TM 100-4 . , 


AST-Combo Plus64K (Qty. 1) . . 


Modems 


Hayes Smart Modem (300 Ваша). 
NovationD-Cat sise- 


. $199.00 
‚ 139.00 


8" Disk Drives 
Qty.1 Oty.2 
Siemans FDD 100-8. pEM OUS . S239 Call 
Shugart8O1R. е У s ,.. 389 379 
Mitsubishi DbI/DbI ` 409 399 
Qume DT-8 DDI/DDI . 479 469 
Snugart8S1R..... 479 469 


Order Desk: 
(213) 219-0808 


Customer Service: 
(213) 219-0811 


All merchandise new. We: accept MC, 
Visa, Check & P.O.'s from qualified firms. 
CA Res. add 6% Sales Tax. Please add 
shipping: $3.50 first 5Ibs., БОС ea. add. ID. 


darned hard to get from Overwrite to 
Insert mode—and I tend to use Over- 
write a lot because it's very conve- 
nient for touch-typists—but in fact 
the Overwrite mode doesn't even 
work. That is, I go Control-x m over- 
write and the display changes (Perfect 
Writer always tells you what mode 
you're in whether you want to know 
it or not; there's no way to suppress 
the annoying Mode Line and "Echo 
Line"); but although the display now 
tells me I'm in Overwrite mode, what 
happens next isn't very predictable. 
For one thing, backspace, which used 
to backspace, is now destructive, 
although there are places within the 
text where the destruction doesn't 
show up until later. 

I don’t want my keys to change 
their functions. I like consistency. 

There are other problems. For in- 
stance, suppose you are in Insert 
(normal) mode, and you type a cou- 
ple of extra spaces. Those spaces are 
now in your text. You can't see them, 
but they're there. And if you 
backspace, the cursor jumps around 
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«e 8" Siemans Disk Drive 
$. FDD 100-8 
ee (Quantity pricing available) 


ONLY $239.00 


Computers 


Apple || Plus48K 
Franklin Ace 1000 ..... «<, O 
Commodore64 ... ,.... a eda ENS ; 


Printers 


C.JothProwriterPar. .. A cd ite И 
C. loth Starwriter F-10,40PU ...,....... 
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Okidata 83A , ba Р" ad 
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Okidata 845 . TEES 

Tractor for82A . 
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NEC8023A А 
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Ерѕоп MX100FT . 


Monitors 


AMDEK Video 300G. 
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TOSHIBA 


Now you can afford to be 
choosy. With the Toshiba P1350 
dot matrix printer. Choose 
quality when you want it. 
Speed when you need it. At a 
price youd expect to pay for 
just one or the other. 

For speed, choose the 
draft mode. 160 CPS. About a 
page a minute. For quality, 
choose the LetterPerfect mode. 
100 CPS. About twice as fast 
as a daisy wheel. Or choose 
the graphics modeat 192 CPS. 

The technological break- 
through that makes it possible: 
Toshiba's fine-wire, over- 
lapping, 24-pin, impact print 
head. For incredibly high 
180 dots per inch density 
with a single pass. 

More choices: variable 
pitches of 12 CPI or 10 CPI. 


UNDE 
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Three character fonts. Variable 
line spacing. Single sheet 
paper or continuous forms, 
from 5" to 15" wide, with up to 
four copies. Friction feed, pin 
feed tractor or Toshiba's ultra- 
reliable sheet feeder. And a 
choice of interfacing: parallel 
or serial. 

Toshiba P1350. It gives you 
the choices 
youwant. . 
The qual- 4 
ity you 
expect. 
The 
reliability | 
you need. V J 


Y Il 


BX 


MATED 


The precision you require. 
The low-maintenance long 
life you like. The price you 
love. With versatility and 
GRAPHICS performance 
that's been 
proven in more 
than 7,000 
installations. 
When it 
comes to a you really 
have no choice. Theres only 
the Toshiba P1350. Write forthe 
details on everything it can do 
for you. Toshiba America, Inc., 
Information Systems Division, 
2441 Michelle Drive, Tustin, 
CA 92680. 
Better yet, call toll-free...now! 


1-800-648-5000 


Ask for operator #198 
In Nevada, call (702) 329-9411 
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Announcing the NEW, Spring 1983 Moore Computer Forms and Supplies Catalog 


= Our new, 84-page Spring Catalog features more 
than 800 quality, brand-name products—all guar- 
anteed to meet your 100% satisfaction or your 
money back 


B For all your computer or word processor needs, 
a wide selection of magnetic media, disk stor- 
age, binders, ribbons and furniture 


m Over 40 pages of multi-purpose computer forms 
and labels at low prices, including an ALL- 
NEW 34-page section of imprinted forms 


а Unmatched customer services, like fast order 


- У processing, custom imprinting, emergency over- 
Now with a NEW 34 page night delivery, plus exclusive toll-free Techni- 
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with a funny monkey motion that 
won't go away until you've done a 
carriage return, or maybe killed to 
end of line (putting those superfluous 
| backspace characters into the kill buf- 
fer, І suppose)... 

In other words, I don’t much care 
for Perfect Writer, for the same 
reasons I didn’t like MINCE and I 
don’t like EMACS. Yet for many of 
the same reasons I don't like EMACS- 
type editors, there are those who very 
much do like them. Some people 
want character- and word-oriented 
commands, text movement by kill 
| buffer, Insert as the normal mode, 
and all the rest. 

I don't like the editor because it's 
distracting. Perhaps I haven't given it 
a fair chance, but I don't think that's 
true, I've worked with it—and with 
EMACS—enough to have a pretty 
good feel for that kind of editor, and 
my conclusion is that I have to pay 
too much attention to the editor, so 
that I don't pay enough attention to 
my writing. I don't want to think 
about my editor and its features; I 
want to think about the sentences I'm 
writing. 

Those who'll use an editor primari- 
ly for programming, or for writing 
letters, might well have a different 
view. 

There are plenty of features to 
Perfect Writer. It has far more com- 
mands than I have with WRITE 
(more than I'd ever bother to learn). 
It has split-screen capability, whereby 
you can look at and edit more than 
one file at a time. 

It has very clear documentation. It 
took me almost no time to get Perfect 
Writer up and running on my system 
and get to editing a file. Now of 
course I know text editors in general, 
and I’ve used EMACS rather often, so 
perhaps that isn't surprising, but in 
fact the Perfect Writer documents are 
impressive. 

There's also a spelling program that 
comes as an option with Perfect 
Writer. I haven't tried it, but it looks 
clean and easy to learn and I'm sure 
it's efficient. The documents are clear- 
ly written. 

There are also lots of print-format 


features; I can't really compare them 
with WRITE (or any other editor) 


Software Gourmet 
Guide & Cookbook 
Series for 6502, Z80, 
8080, and 6800 
Programmers 


Essential quides designed to 
take BASIC language program- 
mers into the realm of machine 
language programming. The 
complete chip instruction sets 
are clearly and carefully explain- 
ed. Descriptions of the fun- 
damental elements of each CPU, 
including the program counter, 
index registers, stack pointer, 
memory, and statusflags stress 
the creative advantages and 
programming power of each 


chip. General purpose subrou- 


tines, conversion routines, 

input/output processing, 

and floating point routines are 
discussed in depth. 

76276, Z80 Software 
Gourmet Guide & 
Cookbook, $15.95 

76280, 8080 Software 
Gourmet Guide & 
Cookbook, $12.95 

#6277, 6502 Software 
Gourmet Guide & 
Cookbook, $12.95 

#6281, 6800 Software 
Gourmet Guide & 
Cookbook, $12.95 
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“6255 The 8086 / 8088 
Primer: An Introduction 
to Their Architecture, Sys- 
tem Design, and Program- 
ming, 2nd Ed. (Morse) Written 
by the man responsible for the 
design of the 8086 microproces- 
sor. Updated to provide novices 
and professionals alike with a 
thorough introduction to Intel's 
8086 and 8088 microproces- 
sors. $11.95 


5167 2-80 and 8080 
Assembly Language 
Programming (Spracklen) 
Everythingthe applications pro- 
qrammer needs to know for Z80 
and 8080 processors. Presents 
programming techniques with 
instructions. Exercises and 
answers included. $10.75 


#6275 280 Instruction 
Handbook (Wadsworth) 
Clearly explains the capabilities 
of the powerful Z80 instruction 
set. Serves as a practical refer- 
ence to industry standard mne- 
monics, machine code, and us- 
age for each type of instruction 
provided in the Zilog Z80 CPU. 
A useful quide to the novice, 
intermediate, or professional 
programmer. $5.95 


«0758 Basic Micropro- 
cessors and the 6800 
(Bishop) Two books in one: a 
basic quide to microprocessors 
for the beginner, and a complete 
description of the M6800 system 
for the engineer. Problem sec- 
tion follows each chapter. 
$16.50 


Available at your local computer store or 


Order b y Phone 1-800-631-0856 


operator 


Y 25, In NJ call 201-843-0550, ext. 582 


Buide tothe 1802 (With 


Programmer's 


Assembler for Your 

achine) (Swan) An assembly 
language primer that has an 
assembler! Teaches assembly 
language for the 1802 micro- 
processor. Coverage includes 
everything from the binary 
number system and the fun- 
damentals of machine language 
to the development of a working 
1802 assembler. Simply written, 
the text is intended for the 
beginner, but contains informa- 
tion that experts will appreciate. 
$8.75 


70897 The S-100 Bus 
Handbook (Bursky) Ex- 
clusively discusses S-100 bus 
computer systems and how they 
are organized. Covers computer 
fundamentals, basic elec- 
tronics, and the parts of the 
computer. Explains all the 
operating details of commonly 
available S-100 systems. Sche- 
matic drawings of all boards dis- 
cussed. Each of the major sys- 
tem boards is detailed as to how 
it operates and how it connects 
to the rest of the system. 
$17.50 
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Attache Computer 
Otrona Corporation 
4755 Walnut St. 
Boulder, CO 80301 
(303) 444-8100 


Heath/Zenith Z-100 Computer 
Heath Company 

Benton Harbor, MI 49022 

(616) 982-3200 


Pascal Prime Project 
Alexander Pournelle 

c/o Workman & Associates 
112 Marion Ave. 
Pasadena, CA 91106 


Perfect Writer 
Perfect Software Inc. 
1400 Shattuck Ave. 
Berkeley, CA 94709 
(415) 644-3644 


because I don’t use those much. Most 
of my printing is pretty standard- 
60-character lines, double-spaced, 
identifying header, and page number; 
hardly a proper test for a text format- 
ter's capabilities. From what I get out 
of reading the manuals, most of the 
text editors have some pretty fancy 
format capabilities. 

They tell me that a number of new 
computer-system manufacturers are 
considering Perfect Writer as the text 
editor to provide with their hard- 
ware. They could make a worse 
choice. 


The Things My Postman 
Brings Me... 

I mentioned last month my friend 
Max, who sent his CCS boards back 
to the factory only to be told that 
while the boards were in transit, CCS 
had changed its policy and no longer 
sends loaners. I've found out why: ac- 
cording to a source at CCS, it sold the 
loaner boards at a swap meet. 

CCS did fix Max's machine; but it 
wouldn't send his boards back to him 
until it had his payment for repairs in 
its office. (His machine had only about 
20 hours in operation, but because of 
all the delays in trying to get it run- 
ning, the warranty had expired.) Even- 
tually he got his boards, and the ma- 
chine works. 

Max isn't happy. He says, "The 


364 February 1983 © BYTE Publications Inc 


If you are interested in 
this project, you can write 
to this address. 


more I thought about it, the more I 
became sure that I should stand up 
for my rights as a consumer. I called 
CCS one more time and asked to 
speak with the president of the com- 
pany. According to the CCS recep- 
tionist, CCS has no president . . ." 

When we got our CCS machines 
(for Alex and Dr. Possony), we dealt 
with systems consultant Colin Mick, 
whom I've mentioned before; and 
we've had no real problems. I know 
of many other CCS installations that 
run smoothly. Alas, though, Max's 
horror story is not the only one I've 
heard about what can happen if your 
CCS doesn't work. 

And now, finally, my hate mail, 
typified by letters from Cherry Davis 
of Chicago and Ward Harold of 
Pennsylvania. Why, they (and 
others) ask, do I not learn the "spirit" 
of Pascal? Don't I know that “a 
significant teaching of the structured- 
programming movement was that the 
programmer should not even try to 
compile a program until he has con- 
vinced himself that it is free of bugs"? 
Obviously, I have not "given Pascal 
much of a chance. If you are still 
making trivial errors... you prob- 
ably have not spent enough time with 
the language to really be comfortable 
with it." 

Ms. Davis goes on to inform me 
that "you tend to confuse evaluation 


of a language with evaluation of an 
implementation of a language..." 
She concludes that I ought to "turn 
over the project [Alex's Intro 
package] to someone who has enough 
experience in Pascal and with 
microcomputers to write a book from 
the ground up for teaching Pascal on 
microcomputers." 

Meanwhile, Mr. Harold tells me 
that I exaggerate when I say Pascal 
has obscure errors and faults, because 
"all possible errors for an ISO, or 
Jensen and Wirth, standard im- 
plementation of Pascal are listed in 
the Pascal User Manual and 
Report . . ." 

Yeah. They sure are. Unfortunate- 
ly, there is no ISO, or Jensen and 
Wirth, implementation for micro- 
computers; furthermore, every com- 
piler I know of tends to have pet error 
messages for the cases when the com- 
piler was just plain confused; and 
often those messages have no rela- 
tionship at all to the real error. 

In fact, one of the most significant 
parts of my son Alex's Pascal Primer 
(down at UCSD it's becoming known 
as the survival kit) is that he goes 
through the error messages and 
shows examples of what might have 
caused them. Without that, I'd have 
given up on the language long ago. 

Davis and Harold want me to con- 
sider the language separately from the 
implementations—but I just can't do 
that. Despite a lot of flack to the con- 
trary, this is the User's Column. It has 
to be, because I'm no computer scien- 
tist. I use these machines, and I try to 
record my experiences; once in a 
while, those experiences may lead me 
to some theoretical insights, and they 
certainly tend to generate strong 
opinions; but there's no way I can 
evaluate Pascal—or any other lan- 
guage—separately from my ex- 
periences in trying to use it, which 
means I'm inevitably going to confuse 
the language with its implementation. 

However: for a User's Column, 
that's not a bug, it's a feature. I like 
little computers, I’ve been using them 
for a long time, and I like talking 
about what you can do with the little 
beasts. I leave computer theory to 
Edsger Dijkstra and others far more 
qualified than I am. 8 
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. Software Review 


LDOS Utilities 


Expand the capabilities 


of this popular disk operating system. 


In this article, 111 review six utility 
programs that were designed specifi- 
cally to run under LDOS (Logical 
Systems’ disk operating system). 
FED, Filter Disk, Partitioned Data 
Sets, I/O Monitor, Memdisk, and 
Discater all enhance LDOS sig- 
nificantly, making it by far the best- 
supported DOS for the TRS-80 
Models I and IIL This is in part 
because the original authors of LDOS 
wrote most of the programs (FED, 
Filter Disk, and Partitioned Data 
Sets). 


FED 

FED (File Editor from Logical Sys- 
tems Inc.) is a general-purpose file- 
oriented disk editor, which does not 
manipulate the disk at a sector or 
track level but rather at the file level. 
FED enables the advanced program- 
mer to deal with disk files directly as 
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they reside on the disk. 

On entering the FED environment, 
you can choose between seeing a full- 
sector (256-byte) or a half-sector 
(128-byte) display. Either display is 
available at any time, but I prefer the 
half-sector display because it is more 


Each utility 
program helps 
make LDOS the 
best-supported 

DOS for the TRS-80. 


readable. These displays show each 
byte in a selected record of the disk 
file in both hexadecimal and ASCII 
(American Standard Code for Infor- 
mation Interchange). The displays in- 
clude such information as the record 
number of the file being examined 
and the relative byte position within 
the file at which the cursor is point- 
ing. The current command and any 
related information such as search 
strings are also displayed. 

Once you have named the file to be 
edited and selected the display mode, 
you will have available a variety of 


commands. FED offers a full comple- 
ment of record position controls. You 
may move forward or backward one 
record, set the display to the begin- 
ning or end of a file, or go to a 
specific record number within the file. 
Once the record has been found, you 
can position the cursor over the 
specific byte and modify it by typing 
over the existing value with either 
hexadecimal or ASCII data. You can 
also have the program search for a 
specific hexadecimal or ASCII string, 
thereby enabling you to find one or 
more occurrences of a particular 
string in the file. 

FED also has provision for explicit- 
ly dealing with the load module for- 
mat found in LDOS-executable 
(/CMD) files. You may locate and 
calculate a hexadecimal load address 
and go to the next load block in a file. 
You can also convert a user-specified 
word in the file to its binary represen- 
tation. Finally, FED has several 
printer-related commands: an entire 
file may be dumped to the printer, a 
top-of-form command may be sent to 
the printer, or just the contents of the 
screen edit buffer may be sent to the 
printer. 


At a Glance 


Name 
FED 


Type 
General-purpose file-oriented editor 


Manufacturer 

Logical Systems Inc. 

11520 North Port Washington Rd. 
Mequon, WI 53092 

[414] 241-3066 


11 Price 
540 


Format 
5% -inch floppy disk 


Language 
Z80 machine language 


Computer 
TRS-80 Models I or 11 running under LDOS | 


Audlence 
LDOS owners 


FED will be popular with the as- 
sembly-language programmer who 
wishes to make minor modifications 
to an assembled file. FED is efficient 
and user-friendly. 


Filter Disk : 

Though LDOS comes with several 
useful I/O (input/output) path filters, 
these do not even begin to fully ex- 
ploit LDOS. The Filter Disk package 
(from Logical Systems Inc.) provides 
you with 14 filters and, as an added 


bonus, assembly-language source 
code. 
The most impressive filter is 


XLATE/FLT, which is a complete 
translation filter system and can be 
used for both input and output filter- 
ing. With XLATE, you can translate 
any or all of the ASCII characters to 
any other code by building a transla- 
tion table using either the LDOS 
BUILD command or a word pro- 
cessor capable of generating ASCII 
files. You can enter the translation 
table values as hexadecimal numbers 
(e.g., 1F- 2D) or as literal characters 
(e.g., W-r). You can also specify 
whether the translation in the I/O 
path is to take place during output, 
input, or both. You could, for exam- 
ple, write a translation filter that con- 


verts the ASCII character set to the 
BCD (binary-coded decimal) codes 
used in an IBM Selectric typewriter. 

Logical Systems included two 
tables with this filter. One performs 
a translation from ASCII to the 
EBCDIC (extended binary-coded 
decimal interchange code) used in 
many mainframe computers. You 
might use this filter on the com- 
munications line to enable a TRS-80 
using the LDOS LCOMM com- 
munications program to access a 
mainframe computer. The second 
translation table implements the 
Dvorak keyboard on the TRS-80 in- 
stead of the common QWERTY. 

Several filters are included that are 
useful for printing or listing data and 
programs. LISTBAS/FLT formats a 
BASIC program, so that each state- 
ment within a multistatement line is 
indented and listed separately. This 
will give you a better idea of program 
structure. STRIP7/FLT removes the 
high bit from each character, a fea- 
ture that is useful in listing files 
created by some editors that use the 
high bit for control information. This 
changes all characters outside the 
normal ASCII range into ASCII char- 
acters. STRIPCNT/FLT removes all 
control characters in an I/O path. 
One application of STRIPCNT/FLT 
is in listing word-processor files on 
the video screen. By eliminating the 
control characters, the program 
makes the file more readable. 

With TITLE/FLT you can place a 
title at the top of each page in a 
printed program listing. You may op- 
tionally have a time and date ap- 
pended to the title. You can convert 
all lowercase characters to uppercase 
and vice versa with UPPER/FLT and 
LOWER/TFLT. You could convert up- 
percase text files to lowercase and use 
a word-processor program to manu- 
ally capitalize the beginning of sen- 
tences, proper nouns, etc. SLASHO/ 
FLT will be popular with owners of 
daisy-wheel printers because it issues 
a backspace and slash (/) after every 
zero character to distinguish it from 
the letter O. Daisy-wheel users will 
also find PAGEPAWS/FLT useful; it 
causes the printer to pause at the end 
of each printed page to allow a new 
sheet of paper to be inserted. Though 


At a Glance 


Name 
Filter Disk 


Type 
A set of 14 I/O software filters to supple- 
ment those included with LDOS 


Manufacturer 

Logical Systems Inc. 

11520 North Port Washington Rd. 
Mequon, W! 53092 

(414) 241-3066 


Price 
560 


Format 
5%-inch floppy disk 


Language 
Z80 machine language (source code 
included) 


Computer 
TRS-80 Models I and Ill running under 
LDOS 


Audience 
LDOS owners 


incorporated in the printer filter pro- 
vided with LDOS, a separate linefeed 
filter, LINEFEED/FLT, is also in- 
cluded on the filter disk to add or 
remove a linefeed after a carriage 
return. The filter on the disk occupies 
less memory, an advantage for those 
who do not need all the features the 
printer filter offers. 

The remaining four filters serve a 
variety of purposes. MONITOR/FLT 
will change every control character in 
its I/O path to an alphanumeric sym- 
bol, and every character above hexa- 
decimal 7F to an up-arrow (or left- 
bracket on some printers) character. 
MONITOR/FLT is similar to 
STRIPCNT/FLT except that 
MONITOR/FLT indicates which 
control characters are being sent to a 
particular device. The TRAP/FLT 
filter can prevent any one character 
from being sent through an I/O path. 
You might use this filter while listing 
disk files to trap a character that 
causes a dot-matrix printer to change 
the font sizes. Similarly, 
REMOVE/CMD will remove all oc- 
currences of a particular byte in a 
disk file. Finally, the keyboard filter 
CALC/FLT will do hexadecimal/ 
decimal/binary conversion and hexa- 
decimal arithmetic while you are us- 
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At a Glance 


Name 
Partitioned Data Sets 


Type 

A file-management system that 
reduces the amount of disk space 
required for storage 


Manufacturer 

Misosys 

POB 4848 

Alexandria, VA 22303-0848 
(703) 960-2998 


Price 
$40 plus shipping 


Format 
514-inch floppy disk 


Language 
Z80 machine language 


Computer 
TRS-80 Models І and il! running 
under LDOS 


Audience 
LDOS owners 


ing another program. I incorporated 
this filter into my normal LDOS 
operation and find it particularly 
useful when writing assembly-lan- 
guage programs. It permits me to do 
the necessary base conversions and 
arithmetic right from the editor-as- 
sembler environment! 

It is no great surprise that the Filter 
Disk is an excellent piece of software 
since it comes from the manufacturer 
of LDOS. The documentation is 
thorough, and the filters very usable. 


Partitioned Data Sets 

Partitioned Data Sets (PDS, from 
Misosys) is an interesting add-on file- 
management package for LDOS. The 
basic idea for PDS comes from mini- 
computer operating systems in which 
many small programs or data files are 
stored together in one disk file. The 
entire file is called a library, and each 
program or data set in the library is 
caled a member. If each member 
were saved as a separate file, a lot of 
disk space would be wasted because 
the DOS has a minimum file size of 1 
granule (1.25K bytes on a Model I 
and 1.5K bytes on a Model III). By 
combining small programs into one 
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library, you can conserve disk space. 

With the implementation of PDS in 
LDOS systems, two types of files can 
be library members: executable 
(/CMD) or data files. The type of ex- 
ecutable file PDS will accept is 
limited, however. First, a /CMD file 
must be in the proper LDOS load 
module format. If it is not, PDS will 
store it as usual, but when you try to 
execute that member, PDS will think 
it's a data file and generate the error 
message Load Module Format Error. 
The PDS manual mentions this prob- 
lem but does not go into any real 
depth on fixing it. For this reason, 
PDS really should be regarded as a 
program for the more sophisticated 
user. 

Another limitation of PDS is that 
LDOS filter programs that are stored 
in a library cannot be used. They 
must be copied from the PDS to a 
regular stand-alone filter file in order 
to be used in a FILTER command line. 
Similarly, data files are accessible 
only after they have been copied from 
the PDS into a standard LDOS data 
file. 


PDS offers a great 
deal of versatility 
not normally 
found in 
microcomputer 
file management. 


Despite these limitations, PDS is a 
very useful program. Its three main 
functions are to permit available disk 
space to be used more efficiently by 
combining files into a library, to 
simplify the process of making ar- 
chival backups of crucial data, and to 
simplify and unclutter the disk direc- 
tory by having files that are related 
stored in one PDS library. For exam- 
ple, I created a PDS library that con- 
tains my assembly-language develop- 
ment tools: an editor-assembler and 
two disassembler programs. They are 
all accessible to me as usual (all are 
/CMD-type files), and by putting 
them into one library, I freed up 1.5K 
bytes of disk space! 


At a Glance 


Name 
НО Monitor 


Type 

A program designed to intercept disk error 
messages and allow user-selected recovery 
Options 


Manufacturer 

Logical Systems Inc. 

11520 North Port Washington Rd. 
Mequon, WI 53092 

(414] 241-3066 


Price 
$25 


Format 
|| 54-inch floppy disk 


Language 
280 machine language 


| Computer 
TRS-80 Models I and III running under 
LDOS 


| Audience 
LDOS owners 


The PDS program is itself a parti- 
tioned data set with eight members, 
which constitute the necessary pro- 
grams to create and maintain PDS 
structures under LDOS. The BUILD 
command is used to create new parti- 
tioned data sets. Once this is done, 
members are added using the 
APPEND command. It is possible to 
determine what files are in the PDS 
and whether they are data or /CMD 
by using the DIR command. The 
LIST command enables you to list 
any individual member in a PDS 
library in either hexadecimal or 
ASCII. The KILL command leaves 
the member in the PDS but makes it 
unavailable for access. The COPY 
command transfers a PDS member to 
a regular LDOS /CMD or data file. 
The RESTORE command is used with 
files that have been killed to make 
them available again, while PURGE is 
used to actually remove killed 
members and reclaim the disk space. 

PDS offers a great deal of versatili- 
ty not normally found in microcom- 
puter file management. The thorough 
documentation and features of PDS 
make it useful for most intermediate 
and advanced TRS-80 programmers. 


At a Glance 


Name 
Memdisk 


Type 
Creates a pseudodisk in memory that can 
be used like a physical floppy-disk drive 


Manufacturer 

Logical Systems Inc. 

11520 North Port Washington Rd. 
Mequon, WI 53092 

(414) 241-3066 


Price 
$39 


Format 
5% -іпсһ floppy disk 


Language 
280 machine language 


Computer 
TRS-80 Models | and Il! running under 
LDOS 


Audience 
LDOS owners 


I/O Monitor 

This program (from Logical 
Systems Inc.) is an error monitor 
designed to intercept errors generated 
during disk read or write operations. 
Normally when these kinds of errors 
occur, the screen displays an LDOS 
error message, and the program cur- 
rently running aborts. With I/O 
Monitor installed, the error is in- 
tercepted, and you are notified as 
usual. Then you are given four 
choices: abort the program, continue 
the program, ignore the error, or 
retry the disk operation that forced 
the error. In this way, you have some 
chance of recovering from the error, 
or at least minimizing the damage 
done. 

This program will find particular 
favor with owners of the TRS-80 
Model I expansion interface. The disk 
controller is notorious for I/O errors, 
and I/O Monitor will make handling 
these errors much simpler and effi- 
cient. 


Memdisk 

The program Memdisk (from 
Logical Systems Inc.) sets up a 
pseudodisk -drive in the TRS-80 


memory, That part of memory is then 
treated like a physical floppy-disk 
drive, and the normal LDOS library 
commands can be used to access the 
"memdisk." This capability offers 
two advantages: first, it provides an 
extra disk drive to back up and copy 
files from one nonsystem disk to 
another. Second, because the mem- 
disk is in memory, disk accesses to 
this drive are very.fast. Consequent- 
ly, certain kinds of programs can be 
substantially speeded up by putting 
their files on a memdisk. An ISAM 
(indexed sequential-access method) 
sorting routine could be made faster 
by putting its index file on a memdisk 
where it could be sorted much more 
rapidly. 

When the Memdisk program is first 
enabled, you may specify how many 
sectors per granule to use and how 
many RAM (random-access read/ 
write memory) "tracks" this memdisk 
is to have. If insufficient memory is 
available for the desired memdisk 
configuration, an error message ap- 
pears, and the procedure is aborted. 
Otherwise, the memory to be used for 


I use Memdisk 
to simplify the 
day-to-day DOS 
“housekeeping” 
chores. 


the memdisk is verified with a short 
memory-checking utility, and control 
is returned to LDOS when this is 
finished. Thereafter, the memdisk ap- 
pears to the system as a normal disk 
drive. The memdisk may be disabled 
at any time so that the memory it uses 
is returned to the system for general 
DOS use. 

I use this program regularly to 
simplify the day-to-day DOS “house- 
keeping” chores. The documentation 
is good, and the program well de- 
signed. 


Discater 

Discater (from Softerware) is a 
general-purpose disk-cataloging pro- 
gram for LDOS. After loading the 
program into the TRS-80, you insert 
the disks to be cataloged one at a time 


At a Glance 


Name 
Discater 


Type 
A general-purpose disk- 
Cataloging program 


Manufacturer 

Softerware 

16007 Miami Way 

Pacific Palisades, CA 90272 
(213) 459-3414 


Price 
$39.95 


Format 
5%-inch floppy disk 


Language 
Z80 machine language 


Computer 
TRS-80 Models Гапа HI running 
under LDOS 


Audience 
LDOS owners 


into the disk drive so their directories 
can be read. (The program also works 
with single-drive systems.) Once the 
catalog is compiled, you can elect to 
have the entire catalog listed on 
screen or sent to a printer. You can 
also search for a particular file to see 
on which disks it appears. 

Discater is a useful program, but it 
has one deficiency: the documenta- 
tion is rather sparse. This is not as 
severe a drawback as it might seem, 
however, because the program is 
menu-driven and self-prompting. In 
general, the program runs well, and 
I've found it to be a handy tool for 
locating files on my many disks. 


Conclusion 

Tandy has recently announced that 
LDOS will become Radio Shack’s of- 
ficial programmer's DOS, as opposed 
to TRSDOS, which is the user's DOS. 
Radio Shack stores and computer 
centers may now display and sell 
LDOS, which will increase the 
already considerable popularity of 
this operating system. With the addi- 
tion of the six utility programs 
reviewed here, you can substantially 
increase the usefulness of LDOS. в 
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Book Reviews 


68000 Assembly 
Language 
Programming 


Gerry Kane, 

Doug Hawkins, and 
Lance Leventhal 
Osborne/McGraw-Hill 
Berkeley, CA, 1981 
577 pages, softcover 
$16.99 


Reviewed by 

Paul E. Hoffman 
2109 Shattuck Ave. 
Berkeley, CA 94/704 


As a programming manual, 
68000 Assembly Language 
Programming does an ad- 
mirable job of teaching the 
basics of assembly language 
through the use of extremely 
clear charts and numerous ex- 
amples. The book also pre- 
sents a solid background in 
many of the computer con- 
cepts related to assembly-lan- 
guage programming. 

With new 16-bit microcom- 
puters appearing every 
month, it's important to have 
a manual that completely 
covers all aspects of program- 
ming the 68000. This book is 
one of the most complete 
assembly-language manuals 
available for any chip, and it's 
written so that a person exper- 
ienced with other assembly 
languages can quickly grasp 
all the concepts unique to the 
68000. 

While many assembly-lan- 
guage manuals present a few 
program fragments used in 
conjunction with descriptions 
of specific operations, these 
authors decided to teach the 
language through complete 
programs. Because assembler 
directives are important to 
most assembly-language pro- 
gramming, the programs 
listed contain generalized 
directives. The authors teach 
the programming of the 68000 
as a concrete skil, not an 
academic exercise. 
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After an overview of gener- 
al assembly-language pro- 
gramming, the manual pre- 
sents the principles of assem- 
blers and provides examples 
of the common assembler di- 
rectives. The book then jumps 
to the 68000 operations set. 
The set is divided into the 
categories of frequently, oc- 
casionally, and rarely used 
operations, so the beginner 
needn't think about too many 
different codes at a time. This 
separation makes the opera- 
tions easier for the novice to 
learn and for the experienced 
programmer to remember. 

The discussion of address- 
ing modes is much more 
understandable in this book 
than in most others, and the 
drawings accompanying the 
text are excellent. Learning 
the concepts of the 68000's 
addressing modes is especial- 
ly important for those of us 
who are more familiar with 
8-bit processors. If you don't 
have a complete grasp of the 
addressing modes, you'll find 
it almost impossible to com- 
prehend the concepts of pro- 
gramming in assembly lan- 
guage. 

The manual provides over 
50 programming examples. 
The requisite arithmetic 
manipulations are given, but 
also included are many ex- 
amples of character- and 
string-handling programs. A 
chapter on handling lists and 
tables, which the 68000 does 
quite easily, is another ex- 
cellent feature. 

For the advanced program- 
mer, chapters on parameter 
passing, subroutines, inter- 
rupts, and exceptions prove 
to be a useful resource. The 
manual also has a unique fea- 
ture for assembly-anguage 
programmers—a long chapter 
on interfacing the 68000 with 
the 6821 peripheral interface 
adapter. (Most authors have 
avoided this discussion 
because of its highly technical 
nature.) The procedure is 


clearly explained, and most 
programmers, even those with 
out I/O (input/output) pro- 
gramming experience, should 
be able to understand it. 

The rest of the manual 
deals with the art of program- 
ming in general. The two 
chapters on problem defini- 
tion and program design do 
not deal with assembly 
language at all, but the 
chapters on debugging, 
testing, and maintenance give 
clear examples and helpful 
hints for programming with 
the 68000. The chapter on 
documentation is outstanding 
and should be required 


reading for all assembly-lan- 
guage programmers. The 
manual also includes the 
usual appendixes and a full 
index. 

Unfortunately, the authors 
did not explore the many dif- 
ferences and similarities be- 
tween the 68000 and other 
common chips. Nevertheless, 
they have presented a com- 
plete and well-written 
manual for the 68000, one 
that will remain useful for the 
life of the chip. The manual is 
quite helpful for the ex- 
perienced assembly-language 
programmer and basic 
enough for the novice.W 


BYTES Bits 


Customs Service to 
Selze Bogus Apples 


The U. S. Customs Service 


has warned international tra- 
velers that counterfeit Apple 
П computers and related ma- 
terials violating recorded 
copyrights or trademarks of 
Apple Computer Inc. are sub- 
ject to seizure if brought into 
this country. Custom agents 
have seized illegal copies of 
Apple computers and soft- 
ware entering the U.S. 
through several West Coast 
locations and Honolulu. 

Customs officials note that 
suspect machines are iden- 
tical in size and appearance to 
genuine Apples, are normally 
tan in color, and bear such 
names as Apple II, Orange, 
Apollo II, Golden, PET TK 
1000, and AP II. Some of 
these units have no brand 
name, and foreign values of 
these machines vary from 
$100 to $450. 

Only two overseas subsi- 
diaries of Apple Computer 
are authorized to produce 
and sell Apple manuals and 
software: Apple Computer 
International of Singapore 


and Apple Computer Ltd. of 
the Republic of Ireland. 


TI Computer Courses 
Earn College Credit 


The American Council on 
Education has granted college 
credit recognition to eight 
computer training courses of- 
fered by the Texas Instru- 
ments Education and De- 
velopment Center. Texas In- 
struments employees and 
customers can now earn from 
1 to 3 semester hours of col- 
lege credit while taking one of 
four software courses: Intro- 
duction to TI Pascal, Ad- 
vanced TI Pascal, Database 
Management System, and TI 
Assembly Langauge. In addi- 
tion, four courses on com- 
puter maintenance are avail- 
able to Texas Instruments 
staff members for college 


credit. 
For further information, 
contact Texas Instruments 


Inc., Education and Develop- 
ment Center, Attn: Registrar, 
M/S 2220, POB 2909, Aus- 
tin, TX 78769. 


The Magic of 
the Monte Carlo Method 


Roger C. Millikan 
5475 Toltec Dr. 
Santa Barbara, CA 93111 


The Monte Carlo method is a mathematical technique 
that uses sequences of random numbers to solve prob- 
lems that might not be solvable otherwise. It is well- 
suited to microcomputers, especially because most lan- 
guage systems provide a random-number-generating 
function. Monte Carlo programs tend to be short and 
simple, yet they provide powerful tools for solving what 
would otherwise be difficult problems. In this article I 
will illustrate how the method works by using it to solve 
two different types of problems. 

The first problem involves simulating a physical pro- 
cess with random behavior built into it. For example, 
consider the diffusion of neutrons through a solid. A 
given neutron moves in a straight line until it collides 
with an atom. Then it is deflected at some random angle 
and proceeds on to the next collision. The result is a zig- 
zag path of random motions. This can easily be simulated 
by the Monte Carlo method. Applications such as this are 
fundamental to the design of atomic reactors. 

The Monte Carlo method also offers a way to find the 
area of odd-shaped regions or the volume of odd-shaped 
solids. It is in this type of problem that the method seems 
truly magical. You start with random and unpredictable 
sets of numbers but soon arrive at a definite answer. This 
is possible because a collection of random processes may 
have some average behavior that is constant. Consider 
flipping a coin 10,000 times. If you flip it once more, no 
one can predict for certain whether it will come down 
heads or tails. But you can predict with confidence that 
approximately 5000 of the previous flips turned up heads. 


With the Monte Carlo method, you make use of the aver- 
age behavior of your random numbers to provide the 
desired, definite result. Of course, averages are subject to 
some statistical fluctuation, hence the result is only ap- 
proximate. But by using more and more random-number 
trials, you can make the Monte Carlo result more and 
more accurate. This is where the speed of computers 
becomes important. A microcomputer can go through a 
simple looping calculation 10,000 times without exhaust- 
ing your patience. Nevertheless, you should keep in mind 
that Monte Carlo calculations give only approximate 
answers. 


The Drunk and the Lamppost 

The neutron problem I mentioned earlier has an inter- 
esting analogy. Picture a drunk man clinging to a lamp- 
post for support. He decides to head for home and 
lurches off in a random direction. After staggering some 
number of steps (no more than 10, for he is quite far 
gone), a dizzy spell causes him to spin around and head 
off in a different direction. After 10 of these staggers, the 
poor fellow collapses to the pavement to sleep it off. 
(Figure 1 shows several possible paths of the drunk.) Now 
let's ask a curious question. On the average, how far 
from the lamppost is the drunk when he collapses? 

This question can be answered easily by running a 
Monte Carlo simulation of the drunk's walk on a micro- 
computer. After each simulation, we record the distance 
of the drunk from the lamppost. Averaging the results for 
1000 simulations gives a fair approximation for the 
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AVERAGE 
DISTANCE 


LAMPPOST 


Figure I: Paths traveled by three drunks upon leaving a lamp- 
post (central spot). Each staggers and lurches 10 times, ending at 
the location marked by the filled circle at the end of his path. 
The large circle marks the average radial distance such drunks 
would travel as calculated by the Monte Carlo program of 
listing 1. 


answer. Listing 1 shows a program in Microsoft BASIC 
that simulates 1000 drunken walks, each with 10 lurches, 
and averages the 1000 results. The circle in figure 1 shows 
the average distance from the lamppost as computed by 
the program. 

Few people care how far the average drunk staggers 
from a lamppost, but many care how far neutrons travel 
in radiation shields, and the two are essentially the same 
problem. At first it may have seemed difficult to solve, 
but we have seen that the Monte Carlo method makes it 
easy, This example also exhibits a characteristic that 
many Monte Carlo programs share: they have a simple 
loop that is traversed many times, And because there is 
no need to store many intermediate results, memory re- 
quirements are fairly small. 


Finding Areas and Volumes 

The second type of Monte Carlo problem is well illus- 
trated by the following example. Suppose we want to 
find the area under the curve y = x? when x varies from 
Oto 1. This is the shaded area of figure 2. If you know in- 
tegral calculus, you can find the exact answer at once. It 
is V3. But if you don't know calculus, the problem is ex- 
tremely difficult. 

The Monte Carlo approach to this problem is akin to 
throwing darts randomly at the boxed-in area of figure 2. 
Then we count the number of darts that land in the 
shaded area (under the curve y = x?) and divide this 
number by the total number of darts thrown. This gives 
us an approximation of the area under the curve. The 
more darts thrown, the better the approximation. 
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Listing 1: The Staggering Drunk problem. This BASIC program 
uses the Monte Carlo method to calculate the average distance 
from the lamppost that a drunk will traverse before collapsing, 
after 10 lurches in random directions. 


1000 REM Monte Carlo demonstration 
1010 D1 = О 

1015 N » 1000 

1020 FOR J = 1 TON 


1030 X= 0: Y=0 

1040 FOR K = 1 TO 10 

1050 GOSUB 2000 

1060 NEXT K 

1070 Dl = Dl + SQR((X * X) + (Y * Y)) 
1080 NEXT J 


1090 PRINT "Avg radial distance is"; D1/N 
1100 STOP 

2000 REM 

2010 REM Subroutine gives new x, y with 


2020 REM random direction and distance 
2030 REM (О to 10) from old x,y 
2040 REM 


2050 R = 10 * RND(R) 

2060 T 22 * 3.14159 * RND(T) 
2070 X = X + (R * COS(T)) 
2080 Y = Y + (R * SIN(T)) 
2090 RETURN 


il 


The BASIC program shown in listing 2 follows this 
procedure, except that, instead of throwing darts, the 
program uses calls to the random-number generator to 
provide the x,y coordinates for the dart locations. In 
figure 2, black dots show the locations for 30 points gen- 
erated in one run of the program. The approximate result 
for the area in this run was 0.37. 

As I mentioned before, Monte Carlo results become 
more accurate as the number of trials increases. This is 
shown dramatically in figure 3, which shows the results 
of several runs of the program in listing 2 using varying 
numbers of darts or trials. When only 10 trials per run are 
used, the results for each run vary wildly. But for 10,000 
trials per run, the results are reproducible to within 1 per- 
cent, Herein lies the major drawback of the Monte Carlo 
method. For each extra digit of precision in your result, 
you must do 100 times as many trials. Thus to get a result 
that has 100 times the accuracy of the result shown for 
10,000 trials, we would need 1 billion trials. Even though 
computers are fast, running through a loop that many 
times could take weeks. This relationship between the 
number of trials and the statistical fluctuation of the 
results thus limits the precision of the Monte Carlo 
method. 

Given this problem, why should anyone be interested 
in the Monte Carlo method? First, it is generally easy to 
apply, no matter how complex the problem of interest. 
The problem. may not exhibit as simple a curve as 
y = х2. Indeed, the curve may be so complicated that 
even the methods of integral calculus fail. Yet the same 
short Monte Carlo program can approximate the desired 


X 
Figure 2: Plot of 30 random x,y points giving a Monte Carlo ap- 
proximation of the area under the curve y = x? in the unit 
square. The area (А) can be estimated as points under the curve 
divided by total points. In this instance A = "A, = 0.37. The 
true result is 0.333. 


10 TRIALS /RUN 
0.7 


0.6 
0.5 
0.4 
0.3 


0.2 


100 TRIALS /RUN 
0.4 


0.31 


RESULT OF RUN 


10,000 TRIALS /RUN 


RUN NUMBER 


Figure 3: Results of 10 different Monte Carlo runs to find the 
shaded area of figure 2 showing the statistical fluctuation for 
three different numbers of trials per run. The exact result is 
0.333. 


Listing 2: A BASIC program to calculate the area under a curve. 
In this case the curve is the function y = x?. The program uses 
the Monte Carlo method with a varying number of tries, from 
10 to 10,000. At the bottom of the listing is a sample of the out- 


put from the program. 


1000 DEF FNA(X) = X * X 

1010 N = 10 : GOSUB 2000 

1020 N = 100 =: GOSUB 2000 

1030 N = 1000 ; GOSUB 2000 

1040 N = 10000: GOSUB 2000 

1050 STOP 

2000 REM Monte Carlo integration 


2010 REM subroutine. "N" is the 
2020 REM number of points to try. 
2030 REM FNA(x) is the defined 
2040 REM function y = x * x. 

2050 REM 

2060U = о 


2070 FOR I = 1 TON 


2080 X = RND(X): Y = RND(Y) 
2090 IF Y <= FNA(X) THEN U = U + 1 
2100 NEXT I 


2110 PRINT "For"; N; 
2115 PRINT.” 
2120 RETURN 
3000 END 


"tries," 
the integral is"; U/N 


Output: 


For 10 tries, 
the integral is .4 
For 100 tries, 
the integral is 
For 1000 tries, 
the integral is 
For 10000 tries, 
the integral is 


result. Second, the Monte Carlo method can be extended 
to three- and higher-dimensional cases with ease. Last, 
the accuracy and memory of microcomputers are well 
matched to the natural accuracy and memory require- 
ments of the Monte Carlo method. 

Looking toward the future, I see an exciting prospect: 
Monte Carlo programs have a natural parallelism that 
might be implemented on clusters of microcomputer 
chips. This could reduce, in some cases, the excessive 
amount of time needed for precise results. For example, 
in a problem where random x, y, and z coordinates are 
needed for two particles, 1 and 2, we might have six 
1-chip computers generating all these random numbers in 
parallel. For more particles, we could plug in more chips. 
On a sequential machine, the time requirements for prob- 
lems with many particles tend to explode. The Monte 
Carlo method and its natural parallelism offers a possible 
way around this. Perhaps we can look forward to sys- 
tems where you plug in a new processor for each new 
particle or dimension in a problem. ш 
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A Practical 
introduction to 
Computer 
Graphics 

lan O. Angell 
Halstead Press 

New York, 198] 

146 pages 

softcover, $16.95 


Reviewed by 

John B. Harrell I 
Quarters 192-A 
PTSMH Naval Shipyard 
Portsmouth, NH 03801 


In the few short years that 
microcomputers have been 
around, many books have 
been written about computer 
graphics. Unfortunately, most 
of them have focused on game 


Book Reviews 


applications or specific com- 
puters. А Practical Intro- 
duction to Computer Graph- 
ics by Ian Angell takes a dif- 
ferent approach. In addition 
to addressing the various 
aspects of computer graphics, 
the author offers insight into 
the theory and mathematics 
behind their creation. 

As its title implies, the book 
is a primer on methods of 
creating computer graphics. 
The text is accompanied by 
examples of graphics routines 
that you can easily alter to suit 
your needs. Angell also pro- 
vides the basic information 
youll need to generate such 
complex graphics structures 
as detailed machine patterns, 
various data presentations, 
and diagrams. 

The book has twelve chap- 


ters that progress in a logical 
order and increase in difficulty 
in terms of the concepts and 
the examples they present. 
The first chapter includes such 
useful information as an infor- 
mal introduction to two- 
dimensional graphics and 
definitions of some of the 
terms and routines you will 
encounter throughout the 
book. 

The author addresses 
graphics by way of an intro- 
duction to the mathematics of 
two-dimensional geometry, 
and his presentation is logical 
and easy to understand. Still, 
you must be somewhat fami- 
liar with the mathematical 
precepts he presents; the de- 
tailed derivation found in a 
typical mathematics text, for 
example, is omitted. The pre- 


cepts are essential because 
they form a basis for the un- 
derlying theory that Angell 
delineates throughout the re- 
mainder of the book. He uses 
cleverly designed examples to 
develop and reinforce each 
precept. 

Angell explains each of the 
two-dimensional space trans- 
formations—translation, 
change of scale, and rota- 
tion—clearly and concisely. In 
addition, he develops the 
matrix representation neces- 
sary to achieve each transfor- 
mation. He also gives you a 
method that combines trans- 
formations by multiplying 
transform matrixes. 

After discussing the tools 
for producing complex graph- 
ics structures, he explains how 
you can clip a graphics picture 
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to fit within the boundaries of 
a physical device. He also de- 
scribes how to cover a certain 
area of the graphic surface to 
allow for the addition of text 
or other information without 
interference from the graphic 
pattern. 

Another chapter introduces 
the reader to coordinate geo- 
metry in three-dimensional 
space. Here, too, Angell 
makes a point to introduce 
new mathematical concepts as 
warranted to explain the prin- 
ciples involved. 

The concepts of coordinate 
transformation are explained 
through a discussion of three- 
dimensional geometry. Once 
the author establishes these 
transformations for three- 
dimensional space, he explains 
how to create orthographic 
projections of three-dimen- 
sional objects onto a two- 
dimensional viewing surface. 


Angell also includes a dis- 
cussion of perspective and 
stereoscopic views. The or- 
thographic projection of an 
object in three-dimensional 
space does not reflect real- 
world perspective, in which 
all parallel lines seem to meet 
on the visual horizon. Stereo- 
scopic views, on the other 
hand, account for the slight 
differences in perspective seen 
by the right and left eyes. 

One of the book's most in- 
teresting sections concerns the 
development of hidden line 
removal algorithms. The 
author calls the examples he 
uses "wire figures." The func- 
tion of hidden line removal 
algorithms is to make these 
wire figures resemble solid 
objects by removing the lines 
that would not normally be 
visible. 

The remainder of the book 
focuses on the procedures you 
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Professional 


Time Accounting ............ 


General Subroutine . 
coe Utilities 
ISA 


Spelguard.. . . 
SPi:Law ... 
PASCAL LANGUAGE 
PascalZ. 

Pascal MT + Vs. 5 
Compiler .., 
SPP Only 

KEY BITS 

Wordsearch 

String 80 

Strin ngao BO (Source) . 

UNI 

F Pewee Я 

LEXISOFT 

"Spellbinder . 

MICRO AP 

Selector IV 

Selector V 

SBasic 

MICRO TAX 

'Levell . 

"Levelll . 


$159/35 


.$159/35 


.%5 15/55 
9795/55 


. .$149/35 
. 149/35 
...$169/35 


$159/45 
$429/45 


os» 429/50 
ae 8. 98/30 


‚...% 89/25 


+ «+ $229/30 
, $429/50 


$249/50 


‚ ..$429/50 


$549/50 
$269/50 
$439/50 


, .$229/30 
.$109 


.$349/40 


$429/40 


9316/25 
. .$165/15 


$179/50 


..$ 84/25 


$279 
$255 


. ,.$349/55 


$249/40 
$449/50 


. .$269/40 


. $249 
..$995 


would need to produce com- 
plex graphic structures, frame- 
by-frame animation for com- 
puter movies, and other more 
ambitious projects. 

In general, A Practical In- 
troduction to Computer 
Graphics is both well written 
and well conceived. The 
graphics examples, which are 
explicit and well docu- 
mented, could easily be inte- 
grated into a sophisticated 
graphics package. The book 
is also an excellent refresher 
in the mathematics that 
graphics projects require, 

This review would be in- 
complete, however, without 
mention of the serious flaws 
that detract from the book's 
usefulness. To begin with, the 
graphics examples are in 
FORTRAN-IV. In addition, 
the author has used the 
Calcomp graphics package, 
which has limited use among 


"Level Ill 

* Combo 11+ Ill , 

Microsoft 53 ... 

Run time module 

MICRO PRO* 

Wordstar 

Call for dad LOW PRICES 
MICROSOFT 


Basic Compiler 

Fortran-80 .. 

Cobol-80 

M-Sort , 

Macro-80 , 

Edi-80 .. . Е рз 
MuSimp/muMath . ‚ « .$224 
MuLisp-80 . $174 


$409/45 


*"The Word" . „..$ 75 
ORGANIC SOFTWARE - 
*Textwriter lil . 
“Datebook 

* Milestone . 
PEACHTREE*- SOFTWARE 
General Ledger А 
Accounts Receivable . 
Accounts Payable 
Payroll 
Inventory . 
Mailing Address 
for P8 Version 
Series 6-Peachtree 
CPA ., i 
Property Mgt .. 
Passive Payroll. . i 
Series 7-Peachtree 
Sales Tracker 
AR-Sales Analysis 
Inventory . . 
Order Entry  . 
REDDING GROUP 
"Lynx. 
SORCIM 
"Pascal/M 280 
Pascal/M 86/88 . 
'Act65 ... 
"Аа 68 
"Act 69 
° Act 86/88 


.$111/25 
$269/25 
. $269/30 


. .$399/60 
$399/60 
$399/60 

. .$399/60 


..add $119 


.$799/60 
. .$799/60 
. .$449/60 


. .$3049/60 

ЕРЕ ais $1299/60 
. 3799/40 

$699/40 


.$199/25 
$349/40 


(5 $449/40 
..$149/20 


,- -8149/25 


microcomputer users. 

FORTRAN-IV clearly 
restricts the use of the graphics 
examples to the small number 
of microcomputer users who 
have access to a FORTRAN 
compiler. Even if you con- 
verted the FORTRAN source 
text to BASIC or Pascal, the 
lack of access to generalized 
plotting routines used in the 
examples would require a con- 
siderable amount of program- 
ming. 

Having worked with the 
graphics capabilities of a high- 
resolution system like Tech- 
tronics 4052, I fully appreciate 
the flexibility that the 
Calcomp plotting routines of- 
fer. Unfortunately, only a few 
high-resolution graphics 
systems offer such flexibility, 
so the excellent examples in 
this book will probably re- 
main untested by many 
readers. Wi 


"Trans 86 

* Supercaic 

SOUTHERN COMPUTERS 

Call for our unbeatably low prices. 

STRUCTURED SYSTEMS GROUP 

GL, AR, AP, PR, OE. . ..9849/50 

Call for others 

SUPERSOFT 

* Diagnostic |! 

“Forth . 
“SSS Fortran . i4 
‘Fortran wiIRATFOR .. 
"С Compiler 

*Tiny Pascal 

“Disk Doctor . , 


-9119/25 
$269 


$ 84/20 

А . 8149/30 
(sas. 9219/30 
es 289/35 


28000 Xassembler | 
Games & Others less 10% 
WHITESMITHS 
C Compiler 
Pascal (incl C) 
IBM PERSONAL COMPUTER 
Wordslat 3.2 „aspas ai 
Mailmerge . 
Supercalc . 
Visicalc (256K) . 
Optimizer "n . 
Supersoft C - СР/М86 ..... +. +. - Ф500/МА 
Peachtree 

3 Pak GL, AP, AR. 


Easy Writer Г. 
Easy Speller.. . "T 
Easy Filer (dBase mg J. FOURNIS .$335 
Spellbinder .... $355/49 
APPLE 1 DOS 
Word Handler Il ..$155/49 
Broderbund Software 
General Ledger (w/ NIEI .. $435 
Payroll . $325 
Professional Easywriter . CET 35s 
Mig. Inventory and Control Program 
T1990, 300 Meg. storage required 
Distributed in Cobol object code 
Call for Info $20000/NA 
Write for catalog ($1.00) and other listings 


* Available for Apple with Softcard 7 


February 1983 © BYTE Publications Ine 


375 


MONITORS HEWLETT 
AMOEK PACKARD 
100BRW. —  —  ........ $74.95 f; 
300G . . $169.00 7 41 CV 
300A . ... $179.00 
Color |. ..$339.00 
Color Il 2... $699.00 $209 
Color Il A . ....$799.00 
Color Ill. . .... $399.00 
TELEVIOEO TERMINALS киы aie HP41C .. $149.00 
OE = HP 10С................- ...%69.00 
оо "' "8 oc $579.00 HP 11C 
912C. ... $699.00 BMC UU ME $79.00 
64K Ram 920C . $749.00 "—A Coo ARTEGO. L Cc $114.00 
12" Green. .$79.99 HP 15C $109.00 
780 KB Disk Storage 925C . $749.00 13" Color 1401 (Mid Res.).... $369.00 NEW 16C т $1 14.00 
Word Processing, Ultracalc CP/M 950. .. $950.00 91810 435 агь $820 00 ii | 
C-Basic Software TELEVIOEO COMPUTERS ZENITH PERIPHERALS 
Smith Corona TP 1 800A. .$1319.00 ZVM 121. .. $99.00 HP41 Card Reader .... $144.00 
Letter Quality Printer Bue . $2649.00 SHARP HPIL Module.. .. $99.00 
$2995.00 802H . $4695.00 ee er een € HPIL Cassette .............. . $449.00 
. 806.. $5495.00 |, "arp OEE HPIL Printer.  ..... $419.00 
Retaii Value $4895.00 816. $9495.00 PANASONIC Quad Memory Module ......... $64.00 
EAGLE 1600... CALL 803. ... CALL TR-120MIP (High Res. Green) .. $159.00 Time Module.,..... $64.00 
1603 . CALL Г CT-160 Dual Mode Color. ... $299.00 Extended Function Module .... $64.00 
NEC TIMEX SINCLAIR PC-1 500 
1000 SHARE 
COMPUTERS POCKET 
8001A гоо $59.99 AA COMPUTER 
8031 $729.00 Г 5 
8012 $549.00 = G 9 
PRINTERS 
8023 $499.00 16K Memory Module. . _,, $44.95 HP@ss $1969 
7710/7730 $2399.00 
Vu-Calc . 25 $17.95 HP125.. .  ..... $1999.00 
3510/3530 . $1599.00 
MONITORS Check Book Manager. ,,$13.95 . UAR i 
3 Cassi interface Unit... $172.00 9" Dual Floppy Disk... V Ld ый 
JB-1260 $129.00 The Organizer. . $14.95 СЕ 152C R d $69.00 Hard Disk w/Floppy ......... $4349.00 
JB-1201 $159.00 Тһе Budgeter .. $13.95 ASS Ne COrger.-. DM Hard Disk . . $3549.00 
JC-1201 $319.00 Stock Option.. .$14.95 CE 155 8K Ram "Sweet Lips" Printer.. — ..$1219.00 
JC-1203 $729.00 Loan & Mortgage Amortizer . , $12.95 Expansion Module.....$94.00 80 Column Printer............ $649.00 
PRINTERS 
MOOENMS 
SMITH CORONA x commodore 
TP — 0 02 uns $599.00 FUNT EB 
Smart. .. $239.00 
C. ITOH (TEC) Smart 1200 (1200 Baud) ..... $549.00 8032. ....$1039.00 
Starwriter(F10-40CPS) .,.... $1399.00 Chronograph ....,............ 5199.00 CBM 64. , CALL 
Printmaster(F10-55CPS) .... $1749.00 Micromodem |I (with Term) ... $309.00 4032. — ——— oe $749.00 
Prowriter 80 Col.(Parallel). . $499.00 Micromodem 100.. ..$309.00 8096 Upgrade Kit .. $369.00 
Prowriter 80 Col|Serial) . .... $629.00 Super Pet ................. $1499.00 
| NOVATION 
NEC Prowriter 2 (132 Col.) .$799.00 2031 . $469.00 
Gab. SE $144.00 ; ! | 
3550PRINTER... 82039 OKIDATA EM шын 8250 Dbl.Sided Disk Drive , . $1699.00 
82А 32690 Ree e и : D9060 5 Meg. Hard Disk. .$2399.00 
PERCOM ORIVES ане 212 Auto Cat. e lanka D9060 7.5 Meg. Hard Disk ... $2699.00 
Bus 160K Disk Drive í $249.00 83A. ы «ы; $659.00 Apple Cat 1 . +- $279.00 8050 $1 299.00 
5:4" 320K Disk Drive . . $299.00 84 (Paraile!) ^. $1079.00 212 Apple Cat II. $609.00 4040 $969.00 
ial) . 1199.00 | ee | : | 
АМОЕК 93 (вепат шы CALL for Price and Availability оп 8300 (Letter Quality) $1549.00 
310A Amber Monitor $179.00 ios New NOVATION Cat 103, 103/21 2 8023. | | | runs $599.00 
310G. $179.00 MicroPrism . — gapan $649.00 and J-Cat. 4022 vos Kay eeg sedan MES ..... $399.00 
Amdisk (3'«" Orive) $729.00 132 (Fully Configured). . $1599.00 NewZ-Ram,AddsCP/M & 64K ..$549.00 
DXY Plotter $759.00 80 (Fully Configured)..... ..,$1399.00 ANCHOR The Manager ............ (^. $209.00 
Color Il $699.00 Call for other configurations. Mark | (RS-232). $79.00 Magis.. ... CALL 
Mark Il (Atari) — —  ....... 79.00 Word Pro 5 Plus 2. $319.00 
SOFTWARE STAR 
Gemini 10 $379.00 Mark 111 (T1-899) . ,...: 109.00 Word Pro 4 Plus. 2.5... $299.00 
! US. Easywriter 11 $249.00 irr RN S | Mark IV (СВМ/РЕТ)...,....... $125.00 Word Pro 3 Plus .... $199.00 
U.S. Easyspeller $129.00 OAISYWRITER Mark V (OSBORNE). . ...... $95.00 The Administrator. , .... $379.00 
Peach Package (GL/AP/AR). $419.00 Letter Quality.. 1049.00 Mark V! (IBM-PC) , $179.00 Info Pro Plus. a, $219.00 
PROFESSIONAL OIABLO Mark VII (Auto Answer Call)... $119.00 POWs VY ARD POR ate es $79.00 
SOFTWARE са РЕ TRS -80 Color Compuler....... $99.00 СЕМ 8032 Dust Cover ........ $14.99 
"s 5 Volt P | | BM 404 ... $10. 
IBM/PC Word Processing.. ..$319.00 BA. ТОЕ 9 Volt Power Supply $9.00 8050/4040 Dust Cover... $10.99 


computer mail order east 


800-233-8950 


IN PA. CALL (717)327-9575, 477 E.THIRO 8T., WILLIAMSPORT, PA. 17701 
In stockitems shipped same day youcall. Norisk,no deposit on C.O.D. orders. Pre-paid orders receive free shipping within thecontinental United Stateswith no waiting period for 
certified checks or money orders. Add 3% (minimum $3.00) shipping and handling on all C.O.D. and CreditCard orders, NV and PA residents add sales tax. All items subject to 
availability and price change. NOTE: We stock manufacturer's and third party software for most all computers on the market! CALL TODAY FOR OUR NEW CATALOGUE. 
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FRANKLIN 


OISK ORIVES 
FOR ATARI 


AT 88-51.. . $399.00 
AT 88-A1.... $289.00 | 
RFD40-S1... $539.00 
RFD 40-A1... $329.00 
RFD 40-52... $869.00 
RFD 44-51... $659.00 
RFD 44-S2. .$999.00 


ACE 1000 
ACE 10 with Controller Card 
ACE Writer Word Processor 


CALL... 
FOR SYSTEM PRICE! 


ASK ..... S499 


New low price effective January 1, 1983. 


Call for Price and 
Availability of the NEW 


400 
4^6K.........:5199 
32K........ B274 
авк........ B359" 


RANA OISK ORIVES 
Call for price and availability on the 
new Rana Disk Drives for The Apple 


ACE 1200........ CALL 


and Franklin Computer Systems. 


*Non-Atari Ram 


64K ATARI 1200 


410 Recorder 9 ...... $74.00 Axion Ramdisk (128K) $429.95 
VIBICORP 810 Disk Drive.. . $429.00 Intec 48K Board $159.00 
3 н 822 Printer. .......... ...... $269.00 
Visid 00 825 Printer... .. . ri ; One Year Extended Warranty. $70.00 
Саа. asian esie ds $189. 830 Modem... . ,. «$159.00 orm шар m 
Visifile _ .... . $189.00 | ntertainer Package ... $69. 
dizit ae шоке с. CX482 Educator Package $130.00 
VIGHMO@ .............. seresa $159.00 850 Interface.. т . $169.00 ges і 
Visiterm..,.... ا کک و‎ $89.00 CX40 Joy Sticks (pair). . $18.00 CX483 Programmer Package. . $54.00 
Visitrend/Plot. o. .......... $229.00 MICRO-SCI CXB&3 Atari 16% Ram..... .. $77.95 CX484 Communicator Package. . $344.00 
VisiSchedule.. ... .  .... .$229.00 


Desktop Plan 4» . $189.00 
Visicale{Apple Ii „Atari CBM.IBM). $179.00 


DISK ORIVES FOR 
APPLE & FRANKLIN 


SOFTWARE FOR ATARI 


A2. sees $299.00 ATARI APX 
Visicorp prices for IBM may vary slightly. A40...... 634900 Pac-Man.... Text Formatier 
CONTINENTAL АТО. ОРОТО OS $459.00 Centipede Family Budgeter .. 
Home Accnt.(Apple/Franklin)... $59.00 C2 Controller ums. $79.00 Caverns of Mars . Eastern Front 
Home Accountant (IBM) ...... $119.00 C47 Controller , Asteroids..... . Family Cash. 
1st Class Mail (Apple/Franklin) . . . $59.00 Missile Command. Jukebox. 
Star Raiders.. Downhill 
aussie FLOPPY OISKS | 
Galaxian . Outlaw , 
Free Fall Fee , + b babrenesne! $24.00 MAXELL Defender. M Hem Holy Graii zx 
Beer Run. et*eb — s» .. $24.00 MD | (Box of 10).. Рае ФЕ Player Piano , 
Snake Byte ...$24.00 MO Ii (Box of 10). Keyboard Piano. 
Space Eggs... ..$24.00 FO1(8"). .. Jawbreaker . Number Blast .. 
Sneakers... ...... 545752400 FD il (8" DD). Moa : e cn Frogmaster . 
Bandits. . ...... ... $28.00 izard апо the Princess 747 Land Simulator 
— RS VEHBATUM The Next Step.. 
| 5%" SS OD... Mission Asteroid ,,. 
Appia Cae: T эз жаар $23.00 5'4" DS DD.. Mouskattack EPYX 
РАМО MAJIC: + се. Vies 52560 ELEPHANT Frogger... . . T Crush, Crumble & Chomp . - $24.00 
StanBlazer..... ss ененнен 929780 о. ДИ . $19.998 Cross Fire (ROM).... . . ..... Crypt of the Undead. — ......$24.00 
Arcade Mactine $34.00 ا‎ C fA 
з SYNAPSE urse of Ra... 2... $16.00 
SHOE. x е A свт oe Dates tones 8 Вуп.............. $16.00 
Serpentine............. ERE $27.00 Jer ge T" . invasion Galore. 
INFOCOM ae King Arthur's Heir... 
| Dodge Racer.. Morloc's Tower 
Deadline ,...,,................. $35.00 Synassembler. s aia 
Star Cross . .. Es $29.00 Page 6 Rescue a t Rigel. 
ZO icd E $29.00 iius Ricochet . 
у Star Warrior. , 
Zork Il or lll .................... B29.0 Protector.. , :„ сн . 
à Temple of Asphai 
MPC Nautilus. . : 
: Upper Reaches of Apshai 
Bubdisk (128K Ram)... .. . $719.00 Slime... . 
Disk Manager, ve 
свв 
AXLON VIC 20 Dust Cover.. OATABOFT 
Ram Disk (Apple/Franklin)....... CALL VIC 1530 Datassetie K-razy Shoot Out.. 


Call for Price on 
VIC 64 


Peripherals and Software. 
PROFESSIONAL SOFTWARE 
Word Processing for VIC 64.... $79.95 


VIC 1525 Graphic Printer. ..., $339.00 
VIC 1210 3K Mem. Exp 

VIC 1110 8K Mem. Exp $53.00 
VIC 1111 16K Mem. Exp,. ..$94.00 
МІС 1011RS232C Tem. Interface .. $43.00 
VIC 1112 IEEE-488 Interface ... $86.00 
VIC 1211 Super Expander 

VIC Mother Board 


Pacific Coast Highway 
Canyon Ciimber 


Tumble Bugs...... sax qois 


Shooting Arcade ............ E 


Clowns and Balloons 
Graphic Master 
Graphic Generator. . 
Micro Painter ... 


Text Wizard ........... M SR 


Spell Wizard 
Bishop's Square , 
Sands of Egypt.. 


K-razy Kritters. 
K-razy Antics. 
K-star Patrol 


Arcade Action from your 
ATARI or VIC Joy Stick 


computer mail order west 


800-648-3311 


IN NV. CALL (702)588-5654, P.O. BOX 8889, STATELINE, NV. 89449 


INTERNATIONAL ORDERS: All shipments outside continental United States must be pre-paid by certified check only! Include 3%(minimum $3.00) shipping and handling. 
EDUCATIONAL DISCOUNTS: Additional discounts are available trom both Computer Mail Order locations to qualified Educational institutions. 
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A High-Resolution 
Analog-to-Digital Converter 
for the TRS-80 


James Cameron 
POB 742 
Port Aransas, TX 78373 


Interfacing the typical 8-bit microcomputer with the 
real world often involves the conversion of constantly 
varying (analog) signals to digital form through some 
sort of converter and I/O (input/output) circuitry. ADCs 
(analog-to-digital converters) can be based on readily 
available 8-bit converter ICs (integrated circuits), such as 
National Semiconductor’s MM5357. 

An 8-bit converter IC is an easy and natural match for 
the 8-bit data bus and the 8-bit architecture of most com- 
mon microcomputers. However, you'll quickly discover 
that 8-bit resolution is quite coarse. If you're interested in 
applications requiring a wide measurement range, or in 
accuracy better than +0.5 percent, the 12-bit ADC inter- 
face described in this article and the principles that allow 
extension of the interface to 14- and 16-bit converters 
may be what you've been looking for. 

The resolution or ability to distinguish digitally be- 
tween slightly different signals is determined by the num- 
ber of bits in the conversion. For example, an 8-bit binary 
scale can be used to count to 256 (0 through 255, 
actually), or to divide a measurement scale into 256 equal 
parts. Let's say you were making a Fahrenheit thermom- 
eter to read in the range of —44 to +212 degrees. An 
8-bit converter would give you an output in 1-degree in- 
crements, + ¥ degree of accuracy —there is + ¥2 bit un- 
certainty in any 8-bit conversion. This is acceptable for 
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some applications, but to obtain a reading in tenths of a 
degree, at least 12-bit resolution (which divides the scale 
into 4096 intervals, or about 1/16-degree intervals) is 
needed. Of course, it's impossible to simultaneously read 
12 bits onto an 8-bit data bus. The trick is to make the 
12-bit conversion, hold the data, read the low bits first, 
then the high bits, and put them together with software. 
All this, plus some status, over-range, and polarity infor- 
mation can be obtained with the 12-bit Datel/Intersil 
ICL7109 ADC and four other common ICs. 


The Circuit 

Figure 1 on page 380 shows the complete interface cir- 
cuit for a Radio Shack TRS-80 Model I in block diagram 
form. The ADC is connected to the data bus through an 
input port and an output port, both of which are enabled 
by the IN and OUI lines and an address decoder. The 
output port is used to control the flow of data and infor- 
mation onto the data bus via the input port. Two latches 
are used: one configured as the output port with address 
1, and the other as the input port with address O. The 
three least significant address lines (AO through A2) are 
decoded by a 3-to-8 line decoder to select the port. The 
selected lines are activated by gating the IN and OUT 
signals from the TRS-80. The IN and OUT are 
NANDed so that if either goes low, the decoder's active- 


Marcey Inc. 
The METEOR — 


A system designed for Maximum Reliability, Flexibility and Value 


System Specifications: 


Processor. e 4 MHz Z-80A CPU e 64K Memory - Bank Selected ө 2 Serial & 2 Parallel 1/0 Ports 
e 2K or 4K Shadowed Monitor EPROM e Double Density Floppy Disk Controller 
e Single Board Construction e Meets IEEE 696 Specifications 


Power : e Constant Voltage Power Supply (Provides Brown-Out Protection) | 
Specifications: e Switchable 110/220V & 50/60 Hz Operation e +8V/30A *-16V/3A | 
Chassis e 1Slot Shielded Motherboard (11 Free Slots in Single User System) 


Specifications: * Dual Double-Sided Double-Density Disk Drives e 2.2 Megabytes Total Disk Storage 
e Black Chassis with Gold Anodized Front Panel 


Operating e CP/M Version 2.2 Standard (Included) 
Systems: e Enhanced Command Control Processor 
Available 4 Thin-Line Floppy Disk Drives (5 Megabyte Floppy Disk Storage) 


e 
Options: e MP/M Multi-User Operating System e Turbo-DOS Multi-User Operating System 
(Additional Cost) e Turbo-DOS Multi-Processor Operating System e Custom Wood Cabinet 

e Slave Processors for Multi-Processor Systems 


List Price $4995 Introductory Price $3495 


For Further Information Please Circle Reader Service Card 522 


MARCEY Universal, 
S-100 Mainframe 


The first S-100 Mainframe that is truly UNIVERSAL. 


The power supply is SWITCHABLE between 110/220v and 
50/60Hz, and provides BROWN-OUT PROTECTION with its 
Constant Voltage Transformer. 


Available in either 12-slot or 22-slot configurations 


Specifications: • Motherboard — S-100/IEEE-696 — Shielded and Grounded 
e Power Supply — +- 8V @ 30A — +- 16V @ 2A 
e Constant Voltage Power Transformer e Switchable 110/220V & 50/60Hz 


12 Slot List $795.00 Introductory Price $575.00 
22 Slot List $995.00 Introductory Price $675.00 


For Further Information Please Circle Reader Service Card 523 


MARCEY INC. 


Distributors of Computers and Computer Products 


6700 Valjean Avenue O Van Nuys, California 91406 à (213) 994-7734 


Dealer Inquiries Invited Quantity Pricing Available 
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(1a) 


Figure 1: Diagrams of the complete in- 
terface circuit. In figure 1а, a block 
diagram of the circuit shows how the 
I/O port address is decoded and how the 


eight data lines are partitioned into an 


TRS-80 


ADDRESS BUS 


3/8 
LINE 


ADDRESS 
DECODE 


CS 
EN 


input bus and into an output bus. Figure 
? Ib is a schematic diagram developed 
from figure 1а. Note that all eight data 
lines are used when transferring data to 
the computer and only three lines are 
used by the computer to control the 


ADC. 


OUTPUT 
PORT 1 


(1b) 
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7 1C5 
24 ICL7109PL 
Za DATEL/INTERSIL 
14 - PIN DIP | 33 
14 4 
Па A £X D 
12—940 s 
HI Rol Bel 025 
w UE Hee] 
n اله‎ 5 E 
SF > g 


V+ 

F H 
E G 
A 

B 

GND € 
D 

Y 


ICI 
74LS30 


A2 EN 
Al YO 
AO Yl 


+5۷ IC2 
7415138 +5Y 
| 16| y+ ^ 
4 


-| G2A 
M G2B 
GND 


380 February 1983 © BYTE Publications Inc 


*REF IN 


COMMON 


INT 


C4 
0.334F 
OSC SEL А2 — 
GND R4 
200k2 
1/4W 
BUF 22 
OSC IN 
== зын 
OSC OUT к 


MUDE 


TRAKSTOR. 
Your Specialty 


Store For Drives 


LOW, LOW, PRICES! 


HIGH PERFORMANCE REMEX FLOPPY DISK DRIVES 


544" DISK DRIVES 


RFD 480 $275 
double sided/double density, 48 tpi 
(SA 450/TA 101-2 compatible) 


RFD 960 $345 
double sided/double density, 96 tpi 
(SA 460/TA 101-4 compatible) 


DC brushless spindle motors for longer life— 
30,000 hours MTBF! 


Specify standard bezel or low profile 
2/3 height 


TO ORDER: CALL TOLL FREE (800) 358-4888, 
CALL (800) 358-4798 in California 


TERMS: VISA, MC, BAC, Check, Money Order —U.S. funds 
only. Prices include sales tax. Shipping and handling 
charges: $3.00 for first 3 Ibs plus 35€ for each additional 
lb. Orders over 50 lbs. sent freight collect. 


Shipping weights: 8" drive - 16 lbs; 54" drive - 4 Ibs. 
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8" DISK DRIVES 


RFD 2000 $295 
single sided/double density 
(SA 801R compatible) 


RFD 4000 $395 
double sided/double density 
(SA 85IR compatible) 


FREE TECHNICAL MANUAL WITH 
EVERY ORDER 


TRAKSTOR 


299] White Star 
Anaheim, CA 92686 
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TRS-8sO 


COMPUTERS 


Pure Radio Shack Equipment 
Buy By Direct Mail 
Call For Your 
Discount Prices 


1-800-841-0860 


TR$-80 COLOR COMPUTER 


= DISCOUNT PRICED 
——— A 


= BUY 
z 4 DIRECT 26-3004 
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Circle 258 on inquiry card. 


high enable pin goes high, allowing the selected output 
line to go low to turn on the right port. 

The address decoding shown in figure 1 is only partial, 
and if other [/O devices are connected, some additional 
decoding must be provided. Line Y7 on IC2, the decoder, 
will be activated when, for example, the cassette recorder 
of a TRS-80 is used, because its address of 255 (hexadeci- 
mal FF) will cause AO, A1, and A2 to go high, activating 
Y7. For complete address decoding, each line from A2 
through A7 could be inverted and NANDed to the A2 
connection of the decoder (requiring the addition of two 
more ICs, а 74LS04 hex inverter, and another 8-input 
74LS30 NAND gate). By a variety of other rearrange- 


This interface extends the 8-bit 
microprocessor's power into the 
realm of serious measurement. 


ments, the I/O ports may be located anywhere within the 
256 possible I/O addresses, except for those reserved by 
other devices. 


Operation 

The key to understanding the circuit's operation is in 
the arrangement of control and data lines on IC5, the 
ICL7109 ADC. Several options are provided for in the 
device's design, but as employed here, the device is en- 
abled like this: a control byte is sent to the output port to 
put a 1 on the RUN/HOLD line (pin 26) of the ADC. 
After a brief delay, this pin is returned low by sending a 
second control byte to port 1. A high on the RUN/HOLD 
pin starts a conversion. When the conversion is finished, 
the ICL7109 signals with a low on the status pin (STA, 
pin 39). To read the output data from the ICL7109, a 
third control byte is sent to port 1, this time putting a low 
on the high-bits-enable pin (HBEN, pin 19). This ac- 
tivates bits 8 through 11 of the converted signal, an over- 
range indication (bit 12), and a polarity signal (bit 13). 
During this cycle, the low-order bits (0 through 7) are in 
a high-impedance state, which means those pins are "in- 
visible" to the data bus. 

To get the low bits, another control byte is sent to port 
1, putting a low on the low-bits-enable pin (LBEN, pin 18). 
After that, an INP(0) statement reads the low bits 
through the input port, OOH. A new conversion cycle 
takes about 33 ms (milliseconds) with the circuit shown. 
The last completed conversion is held as long as a low is 
present at pin 26 of IC5. 


Circuit Construction 

The schematic diagram for this circuit is shown in 
figure 1b. The diagram also shows the proper pin connec- 
tions for the DIP (dual-inline package) plug-to-edge-card 
connector that's required to hook the circuit to either the 
back of a TRS-80 keyboard unit or an Expansion Inter- 
face. (I recommend wire-wrap construction on perf- 


board.) 
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Figure 2: Design of a suggested power supply. The power must be extremely stable if the unit is to live up to its potential. 
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Table 1: Connections necessary to hook the ADC board to 
the edge-card connector of a TRS-80 Model I. 


Address 
binary decimal 
xxxxx000 0 
xxxxx001 1 


Control 
XXXXX1 1 1 7 
XXXXX 1 10 6 
XX XXX 1 OO 4 
Xxxxx010 3 


High Bits 
XX1X XXXX 
XXOX XXXX 
XXX XXXX 

XXXX 


Input port activated; otherwise tri-state 
Output port active; otherwise data latched 


Start conversion; output tri-stated 
Hold when finished; output tri-stated 
Enable high bits; low bits tri-stated 
Enable low bits; high bits tri-stated 


Positive polarity 
Negative polarity 
Out of range signal 
High data bits 


Table 2: Useful codes for controlling, addressing, and 
reading the ADC. 
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Optimum performance of the ICL7109 depends on a 
stable and accurate reference voltage and on good- 
quality capacitors. Although the ADC has an internal 
voltage reference, using it causes some reduction of cir- 
cuit flexibility. The Analog Devices AD580 voltage 
reference shown in figure 1b has excellent thermal and ag- 
ing characteristics, as does the Datel/Intersil ICL8069, 
which could be substituted. Good-quality resistors with 
low temperature coefficients (such as the metal-film 
RN55 type) should be used to divide the reference 
voltage. The values used in figure 1b are for a 4.096-V 
(volt) input scale, with a 2.048-V reference (details on set- 
ting the reference voltage for other input scales are given 
in the Datel/Intersil data sheet supplied with the 
ICL7109). The capacitors used should not be disc 
ceramic; polypropylene or Teflon are best, and Mylar is 
acceptable. A few 0.01-uF (microfarad) disc-ceramic 
capacitors should be placed on the board to bypass the 
power supplies. 

Both +5-V and — 5-V supplies are required, for which 
a good regulated bench supply or the circuit shown in 
figure 2 will do nicely. The total power drain is about 
180 mA (milliamperes) at +5-V, and only a few mA from 
the — 5-V supply. (The connections needed between the 
DIP plug and the TRS-80 Model I expansion connector 
are provided in table 1.) 


Software 

The software to generate the control signals and read 
and process the data may be written either as part of a 
BASIC program or as an assembly-language subroutine. 
Speed is not critical for this interface because the ICL7109 
is a dual-slope, auto-zero, integrating converter, and its 
conversion time of 33 ms is relatively slow. Listing 1 on 
page 386 is a BASIC program that includes a delay for 
conversion, an over-range message, and polarity correc- 
tion. Testing each individual bit in BASIC is somewhat 
clumsy because all data is converted to decimal by the in- 
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Listing 1: This simple BASIC program јог the TRS-80 controls 
the АРС. 


100 DEFINT A,B,D 

200 P = -1 : OUT 1,7 

300 FOR X=1 TO 59: NEXT X 
400 OUT 1,6 

900 FOR X=1 TO 199: NEXT X 
600 OUT 1,4 

700 A = INP(9) 

800 OUT 1,3 

900 B= INP(9) 
1100 IF A< 32 GOTO 1399 


1200 A = A-32: P = 1 


1300 IF A >= 16 GOTO 2999 


1400 D = ((256*A)+B)*P 


1500 PRINT D 

1600 FOR X= 1 TO 29g: NEXT X: GOTO 299 
1700 END 

2000 PRINT "OUT OF RANGE": GOTO 1699 


terpreter. The series of steps shown at lines 1000 through 
1300 is one way of handling the testing. 

Controlling the ADC and testing the status bits is more 
straightforward in Z80 assembly language because the 
I/O functions are accomplished with IN and OUT com- 
mands and the testing uses the BIT command. For the 
TRS-80, this can be done as a USR(0)-called subroutine, 
with the op codes either loaded separately or with a 
POKE into high memory by a BASIC program. (A sum- 
mary of control-byte, address, and input-bit patterns is 
given in table 2 as a quick reference for software design.) 


Expansion to 14-Bit and 16-Bit Circuits 

The I/O control scheme illustrated by this circuit is 
easily applied to the even greater resolution and accuracy 
provided by 14- and 16-bit ADCs. Substituting the 
Datel/Intersil 8068/7104-16 pair of devices for the 
ICL7109, for example, merely requires the following 
changes: the output bits must have three-state outputs on 
the input port's data lines in three overlapping groups, 


Terminals Terrific, Inc., Р.О. Box 216, Merrifield, VA 22116 0-7, 8-15, and OR and POL bits. Besides the three 
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(3a) 
Analog-to-Digital Converter Parts 


IC1 74LS30 
IC2 7415138 
IC3,1IC4 8212, Intel 
ICS ICL7109CPL, Datel/Intersil 
IC6 AD580, Analog Devices (ICL8069 from intersil 
may be substituted) 
2 uF, 16 V tantalum 
0.01 aF, 25 V polypropylene 
0.15 aF, 25 V polypropylene 
0.33 uF, 25 V polypropylene 
20 kQ, 15-turn Cermet trimmer 
10 КО, И М 1% RN55-type metal film 
1 МО, 1и М 5% carbon film 
200 kQ, и М 1% RN55-type metal film 
3.58 MHz TV crystal 
14-pin DIP socket and mating insulation- 
displacement connector 
Miscellaneous Two 14-pin DIP sockets; one 16-pin DIP socket; 
two 24-pin DIP sockets; one 40-pin DIP socket 
(wire-wrap); 14-conductor ribbon or insulated 
cable; wire-wrap wire. 


Power Supply Parts 


T1 Transformer, primary 110 V AC, secondary 24 V, 
С.Т. at 0.3 A 

CR1-4 1N4002, or suitable bridge rectifier 

C1 470 uF, 16 V electrolytic 

C4 1000 aF, 16 V electrolytic 

C2,C5 1 uF, 16 V electrolytic 

C3,C6 0.01 uF, 25 V ceramic 

7805,7905  Three-terminal IC voltage regulators. LM320/340 
series in Т0-220 package are equivalent. 


Table 3: Parts lists for the converter (3a) and its power 
supply (3b). 


output-control lines (RUN/HOLD, HBEN, and 
LBEN), a fourth, MBEN, is added, and the middle bits 
are gated onto the data bus in their turn. A few extra lines 
of code in the software-driver routine, and you're in 
business. 

A second ICL7109 converter could be added by using 
one of the six unused addresses from IC2, three of the 
unused output lines on port 01H, and by connecting the 
three-state output lines of the second ICL7109 onto the 
secondary data bus going into the 8212 input port. For 
more than two channels, however, this is probably not as 
economical as employing the ADC with a multiplexed 
analog input, which could also be controlled by unused 
lines on the output port. The circuit could be easily 
adapted for other popular microcomputers, such as the 
Apple II, or for S-100 systems, by picking up the appro- 
priate equivalents of the IN and OUT signals from the 
bus. 

This interface extends the 8-bit microprocessor's power 
into the realm of serious measurement. The principle of 
using three-state buffers to pass multiple output bytes 
through a single input port allows a degree of resolution 
and accuracy usually reserved for expensive equipment, 
at a total cost of a weekend and less than $100.8 
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FORTH disk. 


| Ї CP/M $300 LI IBMe $300 
(1 H89/289 $300 |_| 8086• $300 

TRS-80/I $300 L' 280* $300 
1J Northstar” $300 LI Apple Il/ll+ $350 


| | fig-FORTH Programming Aids for decompiling, callfinding, 
and translating. Specify CP/M, IBM-PC, 8086, Z80, or 


Apple IVI + $150 


MVP-FORTH PRODUCTS for CP/M® IBM-PC® and Apple® 


! MVP-FORTH Programmer’s Kit including disk with 
documentation, ALL ABOUT FORTH, and STARTING 
FORTH. Assembly source listing versions. $100 

| MVP-FORTH Disk with documentation. Assembly source 
listing version. $75 


MVP-FORTH Cross Compiler with MVP-FORTH source in 


— 


FORTH. $300 
|. MVP-FORTH Programming Aids for decompiling. 
callfinding, and translating. Specify computer. $150 


MVP-FORTH Fast Floating Point for Apple ИЛЇ+ on board 
with 9511 math chip. Requires MVP-FORTH for Apple$400 


(| MVP-FORTH Assembly Source Printed listing. $20 
[| ALL ABOUT FORTH by Haydon. MVP-FORTH reference, 
plus fig-FORTH and FORTH-79. $20 


* ж + MVP-FORTH operates under a variety of CPU's. computers, 
and operating systems. Specify your computer and operating 
system. CP/M supplied on 8", SS/SD, 3740 format. ж ж ж 


FORTH MANUALS, GUIDES & DOCUMENTS 
L| ALL ABOUT FORTH by (1 AIM FORTH User's 


Haydon. An annotated Manual $12 
glossary of common FORTH Г] APPLE User's Manual 
words. MVP-FORTH MicroMotion $20 
reference. $20 (4 TRS-80 User's Manual, 
And So FORTH by Huang. À MMSFORTH $19 
college level text. $25 


[] METAFORTH by Cassady. 


[] FORTH Encyclopedia by Meta compiler in 8080 


Derick & Baker. A complete code $30 
programmer's manual to fig- E "9 
FORTH with FORTH-79 pe ae Te ы 


references, Flow charted, 


2nd Ed. $25 Caltech FORTH Manual $12 


[] Starting FORTH by Brodie, [H Invitation to FORTH 320 
Best instructional manual |} PDP-11 FORTH User's 
available. (soft cover) $16 Manual $20 
Starting FORTH (hard O CP/M User's Manual, 
cover) $20 MicroMotion $20 

i] 1980 FORML Proc. $25 Û FORTH-79 Standard $15 

L| 1981 FORML Proc. O FORTH-79 Standard 
2 Vol. $40 Conversion $10 
1982 FORML Proc. $25 L! Tiny Pascal in 

[1 1981 Rochester FORTH fig-FORTH $10 
Proc. $25 O NOVA fig-FORTH by СС! 

Г] 1982 Rochester FORTH with editor, assembler, and 
Proc. $25 utilities $15 

[] Using FORTH $25 O duc ДЫ ce Listings 

L] A FORTH Primer $25 O Apple li/li + $20 

[] Threaded Interpretive 
Languages $21 

1 Installation Manual for fig-FORTH, contains FORTH 
model, glossary, memory map and instructions $15 


Source Listings of fig-FORTH, for specific CPU's and computers. The 


Installation Manual is required for implementation. Each $15 
O 1802 [16502 O 6800 [] AlphaMicro 
L1 8080 о 8086/88 [1 9900 П APPLE | 
1 PACE C 6809 [] NOVA O PDP-11/LSI-11 
D 68000 O Eclipse СО VAX 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS. 
INC.), VISA, MasterCard or COD's accepted. No billing or unpaid PO's. California 
residents add sales tax. Shipping costs in US included in price. Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air: $5 for each item 
under $25. $10 for each item between $25 and $99 and $20 for each item over 
$100. Minimum order $10. All prices and products subject to change or withdrawal 
without notice, Single system and/or single user license agreement required on 
some products. 

DEALER & AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Circle 290 on inquiry card. 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 
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“Mitch Kapor and his team of 
designers and programmers 
are incredibly creative: they 
have come up with more good 
ideas than they can possibly 
implement at one time, but 
they also implement more 
of them than | would have 
thought possible.” 

Gregg Williams, 


BYTE magazine, 
December, 1982 


—LOLUS 


55 Wheeler Street, Cambridge, 
Massachusetts 02138 (617) 492-7171 


Circle 235 on Inquiry card. 


1-2-3 will be shipped to dealers on January 26, 1983. 


Shape-Table Graphics 
for the TRS-80 


Draw complex shapes with a single command. 


Dan Rollins 

Apartment C 

134 Olive St. 
Glendale, CA 91206 


In the fast-moving world of computer graphics, the 
TRS-80 Model I and III programmer seems to have been 
forgotten. When the local Apple users group meets, 
members admire each other's high-resolution graphics 
creations while discussing the details of vector plotting, 
video paging, and shape tables. And all the while, the 
TRS-80 owner carefully calculates SET/RESET/PRINT 
@ positions and curses the limitations of these 
commands. 

Ever wish you could draw a complex shape on the 
screen of your TRS-80 with a single command? Could 
you use a command for magnifying the size of that shape 
by using a scaling factor? How would you like to be able 
to “build” a page of graphics and characters in memory, 
then move it to the screen at machine-language speeds? 
Well, the KWIKDRAW program will painlessly add these 
functions to your repertoire. 

KWIKDRAW is a machine-language routine (see list- 
ings 1 and 2) that was developed to be used interactively 
with BASIC. This combination of machine-language 
speeds and BASIC flexibility allows freedom and ease 


found in neither medium independently. Additionally, . 


the routine can be located on a BASIC program line. It 
need not be loaded separately as a SYSTEM tape nor will 
MEMORY SIZE ever need to be answered. It is loaded 
along with the BASIC application program. 

The methods to accomplish this have been covered ina 
previous article (see "Vector Graphics for the TRS-80," 
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BYTE, January 1983, page 371) and will not be repeated 
here. In essence, a BASIC program uses POKE com- 
mands to insert Z80 op codes into a prepared dummy 
string on a program line. The address of that string is 
used as the point to which control is passed via the USR 
command. Any such routine must be fully relocatable 
and contain no op-code bytes with values of 00 or 22 
hexadecimal. 


Vectors 

In this article, the word vector will be defined as a con- 
trol code used in moving a cursor for plotting points of a 
video-screen matrix. Using compass points as an 
analogy, a vector will be interpreted as motion north 
(up), south (down), west (left), and east (right), or as any 
combination of these motions, i.e., northeast (up and 
right). 

Starting at a key position, a vector will advance this 
cursor in any of eight directions. The new screen position 
may then be turned on, turned off, or skipped. From this 
point, another vector will further advance the cursor and 
take the required action. A series of such vectors may be 
used to define a shape—the basic building block for all 
graphics applications. A series of shapes, drawn rapidly 
on the screen, might be used to animate a figure. 

Couple this shape-drawing function with the ability to 
change the shape's key position from drawing to draw- 
ing; add the options of enlarging or reducing the size and 


The speed and power of an IBM PC 
on a $345 Apple" card. 


FAST 5 MHZ OPERATION, 
TRUE MULTIPROCESSING 


ALF's AD8088 Processor Card adds a fast 16-bit 
8088, the processor used in the IBM PC, to your 
Apple Il. It runs programs from its on-board memory 
at a full 5b MHz— 12% faster than the IBM PC — while 
the Apple also runs at full speed. And two or more 
AD8088’s can be used in one Apple, to tackle 
problems that are beyond many mainframe systems. 


CP/M-86 AND 192K MEMORY 


CP/M-86® , the 8088 version of the industry stan- 
dard CP/M operating system, is available for the 
AD8088 for only $200. AD8088 CP/M-86 uses the 
popular Microsoft Softcard® disk format so you can 
buy the latest programs direct from major software 
distributors like Lifeboat Associates. 

CP/M-86 uses only 18K, leaving 46K for pro- 
grams on a 64K Apple—easily enough memory to 
assemble 12K of object code. For large programs, 
our $370 AD128K Memory Card provides 110K 


program space, or 174K program space (192K 
system memory) for an extra $75. 


THE 8087 NUMERIC DATA PROCESSOR 


The AD128K Memory Card features a socket for 
the Intel 8087 Numeric Data Processor. The 8087’s 
80-bit internal format gives 18 digits of accuracy 
(Applesoft has only 9). Its speed is equally impres- 
sive: it multiplies two 80-bit floating-point numbers 
faster than the Apple runs 10 machine codes! 


FASTER APPLESOFT FOR SCIENTIFIC & 
ANALYTICAL PROGRAMS 


Any program can be rewritten for fast operation 
with the 8088, but ALF’s “FTL” program speeds up 
math in your existing Applesoft programs—without 
modification. FTL is activated simply by typing RUN 
FTL. Programs produced by TASC® or Expediter II9 
also run faster. The graphs below show the dramatic 


improvement with FTL. 
51.7 

10 PRINT "2 3 ^ 

20 FOR B 2 5 TO 
1000 STEP 2 

30 FOR C 2 3TO 
SQR (B) STEP 2 

40 IF B/C = INT 
(B/C) THEN 70 

50 NEXT 

60 PRINT B;” ^ 

70 NEXT B 


Program to compute 
prime numbers 
from 2 to 1000. 


41.5 


WITHOUT FTL 


APPLESOFT 


TASC 
execution time in seconds 


EXPEDITER 11 


RELIABLE LOW POWER OPERATION 


The clean design of the “AD” series separates the 
two main components—processor and expansion 
memory, when needed —on two cards. Low-power 
components are used for cooler operation: each card 
draws less than an Apple ROM card far less than a 
typical 80-column card. 


SEE YOUR APPLE DEALER TODAY 


An Apple Il computer with 64K (48K plus 
Language Card equivalent) and 13- or 16-sector disk 
drive is required. The AD8088 and AD128K can be 
used in any slot. 


Trademarks: ''Apple'': Apple Computer, “ТА5С'', ''Softcard’’: Microsoft, ''Expediter 1!"': Einstein/Goodrow, "CP/M-86'*: Digital Research 


ALF 


ALF PRODUCTS INC. 1448 ESTES DENVER, CO 80215 


[303] 234-0874 


Circle 368 on inquiry card. 


$595.00 


The Last Expansion Unit You 
Will Ever Have To BUY 


The six most commonly required add-on features f or your IBM PC 


Without Using Any Additional Slots! 


e Two Asynchronous serial ports." 


e Six additonal system slots. 


e Three parallel ports.“ 
* Real Time Clock.* 


e Up to 256k of additional memory 
with our exclusive DPECC (R} 

(Dynamic Parity Error Correct- 

ing Circuitry} 


The 256k RAM, 2 asynchronous serial ports, 3 parallel ports, and a 
Real Time Clock are all built on to the motherboard, so you won't 
have to waste precious slots on them. 


The Expansion Unit comes without these options installed.* So you don't 
have to payforthemif youdon't песа them. But when you do, all you have 
to do is plug in thc chips and you arc ready to go. 


* All options are available installed with the Expansion 


Unit. 

2116 WALSH AVENUE 
SANTA CLARA, CA 95050 
(408) 727-7548 


The one place for all your 
business & personal 
computing needs! 

We specialize in Speed, Selection & Service! 


From business management and accounting software. 
to the latest entertainment - whatever you need is yours - 
FAST - from MICRO-MANIA! 

We'vegotthe biggest selec- — e Stock & Customized Forms 
tion and fastest service on: (for all software packages) 
e Software Packages e Labels for all printers 
e Computer Supplies e Books from Addison-Wesley 

(including ribbons for OKI- and others* 

DATA, ANADEX & EPSON e and much more! 

printers) 


Send for our FREE catalog! 


*Addison-Wesley's 
popular Pocket Guides 
Learn programming 

| the easy, Addison- 
Wesley way! Their 
Programming Pocket 
Guides are just $6.95 
each. Choose BASIC, 
COBOL, FORTRAN, 
PASCAL or general 
PROGRAMMING. 


MICRO-MANIA | 
Dept. B2 e P.O. Box 3048 e Peabody, MA 01960-3048 ` 


Call Collect 6 1 7-5:332-5930 
Most orders shipped within 24 hours! 


394 February 1983 © BYTE Publications Inc 


Vector Character 
Move and Plot Move Only 


Direction 


NE 
SE 
W 

NW 
oW 


a- Іттооо >» 
“+ об со о ель олм ~ 


Table 1: Shape-definition characters interpreted by the 
KWIKDRAW program. The letters A through ] will move 
and plot the cursor position, while the numbers 1 through 9 
and the colon will only move the cursor. 


changing the color of the shape; and we have motivation 
for the invention of shape-table graphics for the TRS-80 
and the reason for KWIKDRAW. 

KWIKDRAW interprets a BASIC character string as a 
series of vectors. Shapes are drawn using pixels or any 
displayable character. A shape may be enlarged by a scal- 
ing factor of 2 to 256 and may be drawn anywhere on or 
partially off the screen. Pages of shapes may be stored in 
memory for rapid sequential recall. 


In writing KWIKDRAW, | 
decided that ease of 
programming was more 
important than using the memory- 
stringy “bit-stream” method 
employed in Applesoft. 


Shape-interpreters are notorious for being difficult to 
work with. Applesoft, for example, requires that a shape- 
table be created as a series of 3-bit codes. The first 2 bits 
indicate direction (up, down, left, right), and the third in- 
dicates a plot/don't-plot action. Byte boundaries are ig- 
nored except in defining the end of the shape. These rules 
tend to make shape defining a complex proposition. 

Table 1 contains the shape-definition characters that 
are interpreted by KWIKDRAW, Notice that all charac- 
ters may be entered from the keyboard. Though only 5 of 
the 8 bits of an ASCII (American Standard Code for In- 
formation Interchange) character are needed for defining 
a vector, I decided that ease of programming was more 
important than using the memory-stingy "bit-stream" 
method seen in Applesoft. Also, note that provisions are 
made for moving the cursor without changing the back- 
ground upon which the shape is drawn. 


Defining a Shape 
The easiest way to explain how to define a shape is to 


Text continued on page 418 


The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun- 
dreds of other organizationsthatusethem. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 


XASMOS5 .... 6805 

XASMOO .... 6809 

XASM18 .... 1802 

XASMAS .... 8048/8041 

XASMBI .... 8051 $200 
XASM65 .... 6502 each 
XASM68 .... 6800/01 

XASMFS8 .... F8/3870 

XASMZ8 .... Z8 


XASM400.... COP400 
XASM75 .... NEC 7500 $500 
(Coming soon: XASM68K .... 68000) 


Turn Your Computer Into A 

Complete Development System 
Of course, there’s more. Avocet has the 
tools you need from start to finish to enter, 


assemble and test your software and finally 
cast itin EPROM: 


Circle 42 on inquiry card. 


TextEditor VEDIT -- full-screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks, Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP/M-80 version .................... $150 
CP/M-86 or MDOS version ....... $195 
(when ordered with any Avocet product) 


In-Circuit Emulators -- MICE In-Circuit 
Emulator by Microtek. Full capability 
emulation in a compact, inexpensive 
device. Accepts high-level ASCII com- 
mands through RS 232 serial interface. 
Down-loads programs generated by 
Avocet cross-assemblers .. examine and 
modify memory and registers, access I/O 
ports and control program execution in 
single instruction and single-cycle modes. 
Forward and backward tracing for up to 
256 qualified cycles ... Assembly/Disas- 
sembly commands with symbolic labels 
make it easy to modify the program under 
test. 


MICE-I versions for 6502, 8048, 8085, 
NSC 800 апа 2-80 ........ $1,795 each. 


MICE-II versions with 2K trace and 32K 
program memory, plus real-time emula- 
tion and hardware break points for 6502, 
6809, 68000, 8085 and 8086/8088 .... 

7795.995. 


(6805 and 8051 versions available starting 
second quarter) 


ROM Simulator -- ROMSIMby Inner Ac- 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S- 100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708:2708, 2716, 2516. 2732; 2532. 
2764, 2564 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 


From $495 depending on cabling and 
RAM installed. 


EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516, 2716, 2532» 2734, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Programmer ........................... $389 
Options include: 
Software Driver Package ......... $ 30 
RSIS CADE aa $ 30 


8748 family socket adaptor ..... $ 98 
8751 family socket adaptor ..... $174 


Call Us 


If you’re thinking about development sys- 
terms, call us for some straight talk. If we 
don’t have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 


‘Trademark of Digital Research. 


AVOCET 
SYSTEMS INC. 


DEPT. 283-B 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 
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Listing 1: KWIKDRAW assembly-language program. 


095100 5 PROGRAM IIR ¢ KUIKIRAM 

20110 3 FROGREAMMER $¢ Itan Rollins 

020120 3 ПАТЕ H 09/24/89 

00130 $ 

090140 1 Program Abstract } 

99150 s This Frogrsm interrrets г string of 

00150 35 control characters as a srarhics share; 

00170 35 rlecins it on the screen at the rosition 

00180 ; defined as an XsY coordinates scaled to 

99179 3 a Siven value end drawn with either lit 

0020140) $ or unlit rixels or ans disrlavssble 

00210 s character. 

00220 $ 

00230 5 КШІКІТКАШ requires г HASIC string of 

00240 3} "vector definition" bytes and ó control 

00250 t ranamelers. These control rarameters are 

00250 s Fassed to the routine bs rlacins them in 

002710 5 elements of гп INTEGER arras ¢ 

00280 3 

0029160 3 PZ,0) = X ordinate (0-127 or 0-53) 

00300 1 P261) = Y ordinate (0-47 ог 0-15) 

00310 5 PA 2) = VARPTRi share definition string) 

QO320 5 PA 3) = SET/RESET/CHARACTER bste 3 

004330 3 O=RESETs і=5ЕТ: else=CHARACTER 

00340 3 PZ 4) = scaling factor (1-255) 

NOSSO y P“ZCS) = paging argumenti 

00350 s Q-radse OUT, IRAU; Fase IN 

00370 $ 1=расе OUT, IRAY (build a rase) 

00380 3 J-IlRAÓlds rase IN (disrlaus a rase) 

003910 $ A-nRAM only (don’t rade) 

00400 $ FZ. 5-517) = working storage for screen 

00410 3 

00420 3 Once these values are defined»; KMIKIRAU is 

00430 5 Called viet 

00440 5 

00450 $ UUZUSR£& ЧАЕРТЕ PZ 0)7) 

00450 s 

00470 s The share definition string is comrosed of 

00480 $ characters which are interrreted bs КЫ1ТКШКАШ 

00490 + es motions of ёе cursor ~ where bits indicate 

00500 ; motion Norths South; East, West or combinations 

00510 3 thereof. 

00520 1 

005340 3 NORTH = hit 9 (char AND 1) 

00540 $ SOUTH = bit 1 (char ANT 2) 

NOSSO 3 EAST = fit 2 f char ANT 4) 

09550 5 WEST = bit 3 f char AND 8) 

00570 5 MOVE {соп t Flot) = bit 5 (char ANI 32) 

005980 1 

008590 :xxXx*xxwxxXwyxxxx CHART OF CONTROL CHARACTERS XXXXXXXXXXXXXX 

00500 ,ЖЖ ЖЖ 

005610 ;ЖЖ direction rlot/move move only xx 

00420 FERK em me mie oma ten on ae — — کس کت کے کے کے نن می کے تیچ نسم تی میک ر د ر‎ xx 

09630 ;*X N / "А" / cet Ga ЖЖ 

00440 FEK с / "B" / iud ЖЖ 

00590 ЖЖ (rlot only) / MI / bs xx 

00560 $ NY Е / n П" / "an xx 
006870 ЖЖ NE / "gn / i x xx 
097299 ЖЖ SE / "ЕЁ" / "g" xx 


Listing 1 continued on page 398 
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“The computer company says call the software company. The software 
company says call service. Service says it’s not in the contract; read the 
training manual, And nobody understands the manual.” 


Monroe eliminates a major source 
of trouble for computer buyers. 


Too many sources. 


When it comes to buying is responsible to you. That's the 
a computer, the more people you only way we've done business for 
deal with, the lonelier it can get. 70 years. For more information 
Fortunately there's one computer or a free demonstration in your 
company that does business dif- —r'rpb office, call or write now. 
ferently: Monroe. | rem 800-526-7843 Ext. 444 

We offer one of the most | (in New Jersey 800-522-4503 
advanced business microcomputer Ext. 444) 


Monroe Systems For Business 


competitors, we accept complete 
responsibility for your computer 


, The American Road 
| Morris Plains, New Jersey 07950 


system after yOU buy——even if | Û Yes, l'd like a free demonstration in my of fice. 
you buy only one. competitive Basics. An extensive О Please send me more information on your 
Software СР/М® -based library is available. computers. 
that's easy to use. We even offer a software mainte- Noma 
Monroe software covers a nance contract. Title 
wide range of applications, is Your Monroe representative Company 
designed for productivity and is Address 


easy to use. Our Extended Basic is [H City LL State Zip 
closer to everyday English than Ni O N R O E Phone — ~~ 
Litton Systems For Business 


At your side every stepof the way. 


CP/M is a registered trademark of Digital Research Inc. 
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Listing 1 continued: 


900 1. 
N00 А 
NO) i 
N00 5 
000) ^ 
000 *? 
000 14 


000 1) 
MOD 
0005 
NOD 4 
000 £ 


00:0 
990 tT: 
ON C: 


Ch/ZFOA 
ES 
Dni 
Im 


1196901 
1 r 


19 


« Ln t 


н Ы he ni 


O ULCERE 
f 2OOR 


сә c 


a> <> 


: Sc 
pab beb pb RA ул 


ep 
a 


398 


т FREY 


090719 
0907210 
00740 
00749 
00790 
0074650 
09770 
090780 
0907910) 
00099 
00810 
090920 
0909839 
090840 
008950 
008450 
00879 
008809 
090899 
090900 
090911 
090920 
009 30 
090949 
090959 
99969 
00971) 
09989 
00990 
01009 
010192 
019209 
01030 
01949 
0198542 
019569 
01079 
01980 
019099 
01100 
21110 
0112 
01139 
91149 
э 39 
01159 
01170 
01180 
01192 
21202 
21210 
01229 
012350 
01240 
201252 
21250 
21272 


212892 
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ЖЯ W 

ЖЖ NW 
ЖЖ SU 
Ж 


/ н Н n / н g n xx 
/ "ти / "gn xx 
/ " J ik / Н : и xx 

ЖЖ 


3 ECC OCC C C OO oo oooXokoXoookooloXokookooookorookororokokororokoororoerororooroox 


we "B ub E cu» Wb ug VER Up age wkp рр чыр ME ES чаъ "gp Wb шь ou 


These characters also have unused hits 
sets but allow for Keyboard entry, 


of the share table cause the 
rointer to FIRST be adjusted? 
FOint is Flotted, 


Flements 
internal 
then the 


When bit 5 is ON: the rFointer is moved 
without ang character or rixel alteration 
XK KKK The rrosram is fully relocatable and  xxxxx*xxx 
KKK KKK suitable for "racKins" into г BASIC  sxxxxxxx 
FOE FFF © © | string within s Frosrem line. ЖЖЖЖЖЖЖ 
еее еее есето ех 
<> 
offsets from USR name of RASIC <> 
arsument address-1 variable <> 
ZO 
XFOS FRU T1 РИО) qo 
YFOS EQU +3 $261) <> 
PTRLSR EQU +5 PHA) <> 
FTRMSE EQU +6 П <> 
SRRYTE EQU t7 $P 3) <> 
SCALE ERU +9 $264) <> 
PAGER ER +11 gPZCS ) Sr 
} <> 
ee Ср Р УУРУСУ ab. Cir Ch Gir Ct Gh Gir Ct bt e alr br bi eb 
, 
ORG 4 srelocatable code 
CALL ОА7ЕН зсеі АКС from BASIC 
PUSH HL sEFoint IX index register to 
POF IX я control reremeter array 
ПЕС ІХ s Offsets from IX must not be 9 
7 
LI ШЕ s O10CH 
ПЕС р ПЕ = 12 
ATT HL s IE HL => start of storesge- 
FUSH HL $ eres linteser arrays) 
FOF LY sseve in IY resister 
T 
These lines "rage" QUT of video memory into the 
satorese eres within s BASIC integer array, 
тһе section is skirred if the seeding srgcument--FZ£5)5-- 
fis 2 arp 3 {hil 1 15 ON). 
y 
RIT 13% IX+FAGER ) sFesing erg = 2 or 37 
JF МА РОСЅҚІР s then sKir. Else 
J 
EX HE HL suse array as destination 
LI! Hi.» 3CO0 1H 
HEE HL $ HL =) source (screen ) 
LI RC; 3FFH 
INC RC $ BC is bule count (1024) 


Listing 1 continued on page 400 


Z8 is a trademark of Zilog Inc. 


Micromint will put both a computer 


development system and an OEM dedicated 


controller in the palm of your hand 


The Z8 Basic Computer/Controller 
represents a milestone in microcompu- 
ter price-performance. The entire 
computer is 4" by 4%” and includes а 
tiny BASIC interpreter, 4K bytes of pro- 
gram memory, one 5-23: serial port 
and two parallel ports plus a variety of 
other features. The Z8 microcomputer 
board is completely self-contained and 
optimized for use as a dedicated con- 
troller. Can be battery operated. Comes 
withover 200pages of documentation. 


28 BASIC COMPUTER/CONTROLLER 


• Uses лод 28671 single chip mic- 
rocomputer 

• On board tiny BASIC interpreter 

• 2 parallel ports plus serial 1/0 port. 

• Just connect а CRT terminal and 
write control programs in BASIC 

• 4K bytes of RAM. EPROM pin com- 
patible 

• Baud rates 110-9600 BPS 

• Data and address buses available for 
124K memory and |/O expansion 

• Consumes only 1.5 watts at +5, +12 
& —12V. 


BCCO1 28 Basic Computer 


Assembled & Tested .. $199.00 ; if 
BCCO2 Z8 Basic Computer 

(| сога оваа 5159.00 } 3 
COMING SOON F: 


A/D Converter 8 Channel 8 Bit 


AC 1/0 Board 4 } 


• 4 Channel 115Vac inputs 
• 4 Channel 115Vac outputs 
20 MA ADAPTER 


4s featured in Ciarcia’s Circuit Cellar, 
Byte Magazine, July, August, 1981. 


for as little as $127. 


28 MEMORY. 1/0 EXPANSION & 
CASSETTE INTERFACE 


The 28 Mera. 0 Expansion & 
Cassette Interface Board (78 Expan- 
sion Board for short) allows you to add 
up to 8K of additional memory plus 
three 8-bit parallel ports to your 28 
Basic Computer/Controller. The mem- 
ory expansion will support any com- 
bination of byte wide RAM memory 
chips or 2716 or 2732 EPROM. The 
cassette interface is 300 baud Kansas 
City Standard (2400Hz/1200Hz). 


Z8 EPROM PROGRAMMER 


The EPROM Een board 
allows you to transfer application pro- 
grams in BASIC or Assembly language 
directly from RAM to either 2716 or 
2732 EPROMS. Requires 78 Basic 
Expansion Board for operation. 

NOTE: We recommend the higher cur- 
rent UPSO3 or UPSO4 power supply 


28 SERIAL EXPANSION BOARD 


The Serial Expansion Board adds an 
additional RS-232C serial portto the 78 
system. It runs at 75 to 19,200 baud in 
all standard protocols. The 20 ma. cur- 
rent loop is opto-isolated for reliability 
and protection. 


BCCO08 28 Serial Board 


Assembled & Tested ... $180.00 


MOTHER-BOARD 
МВ02 Z8 Mother Board 


ВССОЗ Z8 Expansion Board when using the EPROM Programmer. с 5 connecigrs (Gold) TEM 
w/4K memory ......-- $140.00 ssembied & Tested .... S81. 
act04 Z8 Expansion Board BCCO7 28 EPROM Programmer 


w/8K memory . . $170.00 UNIVERSAL POWER SUPPLY 


+5 @ 300 ma. 4-12 & —12V @ 50 ma. 
UPSO1 Assembled and 


... $145.00 


Ri Tested .............. $ 35.00 
T 1 UPS02 Kit ............. $ 27.00 
+5 @ 1 amp. +12 & —f2V @ 50 ma. 
UPSO3 Assembled and 

Uc ke, PPP S 50.00 
UPS04 Kit ............. $ 50.00 

28 CROSS ASSEMBLERS 

J FROM ALLEN ASHLEY 


& P XASO1 For TRS-80 Mod! S 75.00 
Zw XAS02 For TRS-80 Mod 1115 75.00 
E XASU3 For CP/M-8" .... $150.00 


FROM MICRO RESOURCES 
MRO1 CP/M-8" Diskette . $ 75.00 
MRO2 APPLE II CP/M 5*4" S 75.00 


ri 


ii 


^d 


1 
= ы 
NSS 


RA 


N 


MICROMINT INC. 
561 Willow Avenue 
Cedarhurst, NY 11516 


To Order: 

Call Toll Free 
1-800-645-3479 

For Information Call: 
1-516-374-6793 


e ~ Circle 261 on inquiry card. 
*à 
*In quantities of 100 


CP/M is a trademark of Digital Research ~ 
=. Pa 


Listing 1 continued: 


0011" ELIO 
00231 ППО 
QoS DTI 494 
e7 AS 

Mem 24 

0032"? БЕ 
MAA 24 

0) M S36 

0020. ER 

$02 Tl [1115501 
005€) [ОА 
0MA 2H 

N44 23 

00A T4 DIES 
QAS CHAS 
N03 2893 
003C 7H 
QAL 91 
QAL: SF 
OOS CRAE 
004] 2803 
0044 7H 

004 4 81 

004 7: SF 

004 ^ СЕЗА 
00408 2803 
004 à 7A 
004 T: 81 

004 C7 57 
004 Y! CESE 
004 2803 
0091 76 

Qu 91 
09.4 57 
Q4 CBRBAE 
aou 2815 
MES 10114 
OBA DICBORASA 
oor co 

OOo PES 
Mél Ei 

006 2 11013, 
DOO" 1n 
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01290 
1300 
01319 
013520 
01330 
01340 
0139509 
01350 
01370 
01380 
01390 
01400 
01410 
01420 
01430 
01440 
01450 
01450 
01470 
01480 
01490 
01500 
01519 
01320 
091930 
018540 
019590 
0153650 
01570 
01599 
01990 
01600 
01519 
01520 
01630 
01549 
01659 
01550 
01670 
01580 
01590 
01700 
01710 
01729 
017 50 
01740 
017850 
201769 
01770 
01780 
01790 
21800 
018190 
01829 
01830 
01842 
0189 
018450 
01870 
01880 


в. 


F 
FOSKIP 


? 
MAIN 


CHNSTH 


CHKEST 


CHKUST 


СНКРЕТ 


а 
f 


A vam 
{~~ = 


JMPER2 


Prey r” 
РД Aee aua, CHT ш 0 ee 


a 


1 


7; These 
shack IN to the screen, 
;wnen the rszinz argument = 


$ 
EXIT 


à 
7 


LUIR 


LT 
LT 


e sam = um «d 


lines 


BLT 
RET 


PUSH 
FOF 
Ln 
ПЕС 


"Рае" 


Ls IXtPTRLSE ) 
H: IX4P TRMSB) 
Raí HL) 


tet HL) 

ПЕ. HL 

Ua IX+XPOS ) 
Est IX+YPOS ) 


HL ssel ur 


sS lore screen to memory 


sFOint HL to BASIC’s 
$9 Variables list 
sget LENGTH of string 


Н_ => control characters 
ПЕ resister defines the 
$ current XsY coordinates 


for main looF 


HL sloor decodes each vector bste 


C: IX+SCALE ) 


0,4 HU) 
Zs CHKSTH 
as E 

С 

EN 

1 HL) 
Zs CHKEST 
As E 

As C 

ЕА 

Arf HL) 
ZsCHKUST 
AJD 

АС 

Т.А 

Зу HL) 
Z»s CHKFLT 
Arf 

C 

ПА 


usc HL) 


ZsQKPLOT 


Ost IX+PAGER ) 
NZ 


IY 
HL 
ПЕ з 3CQ1H 
Е 


$motion NORTH? 

shit not ON; so skir 
shit is ON: adjust the 
s Y Pointer NORTH by 


$ the scaling factor 
motion SOUTH? 


smation EAST? 


smotion WEST? 


srFlot/no Flot flag ON? 
shit is OFF so PLOT 
$else the following Jump 
gsends control loorins 
shack to set another 
scontirol character 


Рап #2 of the "hridse" 


the urdated video storase area 
The action is skirred 
1 or 3 {hil 0 is ON). 


Ри 5) = 1 or 3 7 
$ then back to BASIC 


Раче IN to screen 


relse 
^ storege 


HL => 


IE => screen memory 


Listing 1 continued on page 402 


Now NRI takes you inside the 


new TRS-80 Model Ill microcomputer 


new breed of: 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 


It's no longer enough to be just 
a programmer or a technician. 
With microcomputers moving into 
the fabric of our lives (over 
250,000 of the TRS-807M alone 
have been sold), interdiscipli- 


пагу skills are demanded. And | | | 1 ^. 


NRI can prepare you with the | 

first course of its kind, cover- — 
ing the complete world of H 
the microcomputer. "Tl 


Learn At Home Ў 
in Your Spare Time 
With NRI training, the program- 
mer gains practical knowledge of 
hardware, enabling him to design sim- 
pler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 
quickly and easily. 


li lj 
itl 


Training includes the TRS-80 Model HI microcom- 
puter, professional LCD multimeter, the NRI Discov- 
ery Lab, Computer Assisted Instruction programs 
and hundreds of demonstrations and experiments. 


(TRS-80 is atrademark of the Radio Shack division of Tandy Corp.) 


Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
Yet you're always backed by the NRI staff 
and your instructor, answering questions 
and giving you guidance. 


You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on training 
with practical experiments and demon- 
strations. You don't just program your 
computer, you go inside it...watch how 
circuits interact. ..interface with other sys- 
tems. ..gain а real insight into its nature. 

You also work with an advanced 
liquid crystal display hand-held multi- 
meter and the NRI Discovery Lab per- 
forming over 60 separate experiments. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 


Computer Assisted 


Instruction 


Your TRS-80 even helps train you. 
You receive 8 special lesson tapes in BASIC 


totrainyouathomeas the. 
omputer specialist! 


computer language. Using them in your 
microcomputer, you "talk" to it as you 
progress. Errors are explained, graphics 
and animation drive home key points. 


. Within a matter of minutes, you'll be able 


to write simple programs yourself. 


Send for Free Catalog... 
No Salesman Will Call 
Get all the details on this exciting 
course in NRI free, 100-page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, TV/Audio/Video Servicing... 
11 different career opportunities in all. 
Keep up with the latest technology as you 
learn on the latest model of the world's 
most popular computer. If card has been 
used, write to: 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
3030 Wisconsin Avenue 
Washington, D.C. 20016 


ul 


We'll giveyou tomorrow. 


BYTE February 1983 401 


Listing 1 continued: 


NOG TY 
2045 t7 


5t n5 


70 114509 


fs RUZEO7 
; FEO 


ч 3923 


007 C 
Q7 n 


NE 


c - 
v Д, 
0082 


208 4 7 ' 


098.4 
MS 7 
908 £1 
208 A 
aot 
аҥ 
aM "4 Гу 
0090722 C 


Мы? МА 


402 February 1983 © BYTE Publications Inc 


‘sae <, 
F = 
74 CS 


CR2C 


= m Ee rm, 
| Anl 


| EN EO? 


400 Мен 
Не 


18R9 


21890 
019202 
01910 
01920 
01939 
01940 
01950 
01950 
01970 
01980 
DIT 

02002 
032019 
02020 
02030 
02040 
02052 
02062 
022070 
92989 
92999 
92139 
02110 
02120 
02130 
02140 
02150 
02150 
02170 
02180 
92199 
02200 
02210 
022310 
02230 
023240 
02250 
92260 
92279 
92280 
02291) 
02300 
02310 
033210 
92339 
92349 
0235530 
Q3365t 
0233710 
02390 
Q3 391) 
22400 
02410 
02420 


02450 . 


0246 
32470 
02482 


LT! BCs 3FFH 
INC RC ЗАС is byte count (1024) 
LUI: Расе memory to screen 
$ 
RET pee Program EXIT 44444444 
s 
5 
OKPLOT PUSH HU ssave table tute counter 
PUSH ПЕ ¢ апа current ХҮ 
y 
4 These nested loors draw г block of rixels for 
$ characters) which is SCALE wide and SCALE high. 
3 
$ F334 
y + 
YLOOF PUSH ПЕ 5 i 
Lt Rest IX+SCALE ) 5 i 
3 i 
y XXXKKKKKKKKKK {+ 
Ж! ООР PUSH HL sSaye main registers x + 
PUSH RC ў x 
x 
LI sf IX4+SRRYTE ) sif Sth argument is Ж 
CP 2 51 or 0, mode is PIXEL 
JR C; PXMQUE 
3 
P»999990999999909999999299099909999099299299292992999999999 9! 


i This section determines г screen address x 
Ж gl entry i I = column rosition 190-43) x 
$¥ F = screen row (0-715) x 
3X st exit i HL -7 video memory at reauested bute X 
5 X destirass HL end BC resisters x 
DODODODDODDCDPDCPPDDDODOPDODODOPPCOPPCPPOPQOQObCOOOOOOR 
CHMONE LI AJI ; check X,Y coordinates to make 
C $4 ; sure thet they ere valid 
ЈЕ NCsPLTSKP тог CHARACTER mode. 
LI AJE 
CF 16 
JR NC;PLTSKP 
F 
LI HsE 
LI ES з get row and column 
SLA L 
SLA L scolumn = column Ж 4 
SRA H 
КЕ L 
SRA H 
ER L HL = HL/4 
PUSH IY 
PRI RC :HC => storage 
AIT HL» BC Ні => byte to alter 
ut Ast IX ESERYTE ) sget rlot character . 
JR SURYTE $5 lore the CHARACTER ars, 
JMPER2 ssren #1 of the "bridge" 


Listing 1 continued on page 404 


Saving on 
electricity costs 
IS aS easy as 
switching light 
bulbs. This free 
slide rule calculator k 
from Westinghouse ys 
shows you where 

to begin. 

Use your Westinghouse 
Energy-Saving Calculator to take a 
hard nosed look at the lamps you are 
usingnow. Your calculator will help you 
select the most efficient type of lamps 
for offices, plants, show rooms and 
display areas. 

If you have fluorescents, substituting 
Westinghouse Econ-o-watt’ lamps for 
standard lamps will have animmediate 
effect of up to six watts per socket, with 
no appreciable change in light level. 

Or save up to 8076 in energy by 
replacing incandescent lighting with 
high pressure sodium lamps. They save 
energy while producing an equivalent 


۴ 
У UN 


' v 
= = 
ur "t == - 

L] 


ii 


ae 
2 id 
m d 
b 
f 
awe 


Д, 


-— z " 
|=- 
44 
1 
4 


=- гр 
FTE 
"а 


x E 3 
vx fey ر‎ 
2 ; р 
С — "A zi ^ - 
те = ^ he be e 
if М f 
r 


light level. 
Westinghouse 

lamp products and programs are 

calculated to help save you from rising 

electricity costs. Qur free calculator 

will show you how. 


Get your free energy-saving 
calculator now! Call 
toll-free 800-631-1259. 


(W) Westinghouse 


Lamp Divisions 
Bloomfield, New Jersey 07003 
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Listing 1 continued: 


Q3490 s333000 eC Pe eee CCeee eee eee eee eee 0006600060666 0000 00 6 © C 
02500 :X This is a relocatable SET/RESET routine : Ж 
02510 Ж AL entry U = X 10-127) x 
02520 5X Е = ү (0-47) Ж 
02550 5% €CIXTSRBYTE) = SET/RESET code £0 = RESET; 1 = SETOX 
03540 59 destross Н, BCs AF resisters X 
02550 CCCI OOO OOOO ook 
02561) | 

007г ЈА 02570 PXMOLE LI AsL gsKir if invelid coordinates 

MAO FESAD 02580 СР 128 

МА 1039 3591) JE NC;PLTSEF 

Qs 7R 02500 LI АЕ 

00575 FE TO 03610 CP 4 

OA? 3034 034530 JR NC;PLTSKF 
NIAN i 

037 ДАГ 026410 LT! Hs OF FH 

9 om 7R 02650 LT! ast 

OAC? 24 0266: DIUJ INC H divide Y value by $ 

ear n603 03671) SUR A ; leavins quotient in H res, 

MAF ЗОРГЕ 925890 JE НСИ 5 Н is 0-15 

AL C603 (2691) ALT Аз 3 sand remainder іп HB res. 

MRA 47 02700 LT! ENS 8 R is 0-2 

QOR A of 02710 L T! Э: 

DORT CR2*3 N27 29 SLA L | = X X 

EA CALC N27 30 SRA H 

PES CRIT 92740 RR L 

HER CB2C 027150 SFA H stivide HL by 4» leaving 

SOB CRIT 037460 ЕБ L sremsinder £0 or 1) in Carry 

MER CREO 02770 RL R sGetermine rixel rosition by 

MC 1 04 032780 INC К ФН =[193 rmdr ¥ 2 4 BIUA rmdr + 1 

QC AF (3791) XOF 4 

HNC d 032800 SCF 

C4 ВЕ 029810 GETRIT АС Arf ; determine rixel velue by 

HOC: LOF LE 032820 LINZ GETBIT 5 taking 2 to the Eth rower 
02830 3 

00C7 FES 032840 PUSH IY 

fC? C1 02850 POP RC 

MCA 09 028450 ant HL; ЕС sHL => bste to alter 
02870 1 

00CR СЕУ 072880 RIT 7, HL) scheck if currently 

00CT 2002 02891 ЈЕ NZsGFXOK ; Srerhics: Zo if so 

0D0CF 34825 029010 LI {HL 25 80H э else clear the byte 

00111 IHCERO746 02910 СЕХОК RIT Ost IXTSERYTED ;if SET/RESET flas is 0 

NOMS 2803 029 21) JE ZI RESET + then skir «eee else 

0017 H4 029 4530. SET OR CHL) 7200 в hit to screen beste 

опе 1802 029 49 ЈЕ SURYTE 

NOTA 2F 02950: RESET CPL. 

DONE AS 029 51) ANT! t HL) этеек bit from bute 
02970 3 

pont 77 02980 SVRYTE LI CHL )7А store the altered buste 
029910) 5 

ө? CI 03000 PLISKP FOP RC srestore resisters used hv 

OTE Е 035010 POP HL Ў Flot routines 
03020 F x. 

ODF 14 030390 INC I! ги x 

ОПЕ 1091 05040 ГМТ XLOGOF Flot SCALE horizontal roints*® 
03050 $ x. + 
05050 3 OOO xo x xxxn x x + 
03079 3 ¥ 

)0E2 Ні 03080 POP ПЕ E ¥ 
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Listing 1 continued on page 406 


Find great bargains in this list and reap the rewards: immediate availability, 24-hour express delivery, 


toll-free technical support, 60-day trial with full refund privileges and special volume discounts. 


DATABASE LANGUAGES/ 
MANAGEMENT UTILITIES 

dBase II- WANTED C Basic- 

Ashton-Tate $ 475 Digital 

Condor II-Condor Help in reducing our inventory. Pick up one of these Research $ 125 
C omputer Cor p. $ 450 specials—priced so low we're actually losing money! M Basic- 

Data Star- MicroPro | HAYES SMARTMODEM 1200 Micro Soft $ 215 

Call For Price [in stocks) $525 CB 80- 

Easy Filer- Digital 

LUS: $ 280 CROSSTALK Research $ 420 

VisiFile-VisiCorp $ 190 MicroStuf $120 | Basic Compiler- 
dBASE II | Micro Soft $ 310 

SPREADSHEETS/ Ashton-Thte $475 | Fortran 80- 

CALCULATORS SUPERCALC Micro Soft $ 395 

SuperCalc-Sorcim Sorcim Call For Price CoBol 80- 

Call For Price | WORDMATES (IBM PC) Micro Soft $ 575 
VisiCalc 256K- From Softword Systems— usce NP 
VisiCorp $ 195 the professional’s choice in eim h $ 425 
Calc Star-MicroPro — IBM PC word processing. $495 а. 

Call For Price PL-1 80- Digital 
Multiplan- Research $ 420 
Micro Soft $ 225 ~ 

MISCELLANEOUS 

COMMUNICATIONS Milestone -Organic 
Emulink (IBM PC 3270) Software $ 245 
Micro Link Corp $ 995  StatPak-NW 
Emulink (Apple 3270) Analytical —— — $ 395 
Micro Link Corp $ 795  VisiSchedule-VisiCorp $ 245 
Crosstalk- Micro Stuf $ 120 Bp Ма, — ae 

Й upersort- Mıcro Pro all For Frice 
ОИЕ" eee Datebook- Organic Software $ 245 
WORD PROCESSING/SPELLING 
Wordmate-Softword Systems $ 495 MODEMS 
Wordstar-MicroPro Call For Price Hayes Micromodem П ф 279 
Mailmerge- MicroPro Call For Price Hayes Smartmodem 300 $ 212 
Wordstar/Mailmerge- PRINTERS 
MicroPro Call For Price Epson MX80 FT $ 555 
Spellbinder- Lexisoft $ 295 Epson MX100 FT $ 745 
Easywriter II-I.U.S. $ 265 IDS Prism 80 $1335 
The Final Word- Mark of the Unicorn $ 245 Okidata 82A $ 439 
Select w/Superspell-Select Info. Okidata 83A $ 705 

Sytems $ 395 МЕС 3550 33cps wp $1900 


Purchase orders accepted from corporate accounts. All orders are shipped UPS. 
3% shipping charge on software items. 2% shipping charge on hardware items. 


Call toll-free 800-328-2260 
(In Minnesota, 612-544-3615) 


American Express € MasterCard € VISA 


3.5% surcharge on all credit orders. 


Om AMA O 

DAI IAS OUPRCEeE 
DATASOURCE SYSTEMS MARKETING CORP 

1660 South Highway 100, Minneapolis, MN 55416 


Circle 141 on inquiry card. 


Listing 1 continued: 


DEA 1C 045090 INC E , 
00E4 Of 05100 ПЕС С $ 
QUES 2098 02110 ЈК NZsYLOOPs; Flot SCALE vertical roints 


04129 
04139 
05140 
05150 
05160 


"bp uv “Mir 


РОР 
РОР 


db db db db 4p 


SETEE TESTE TESTE TST ET TTTE 3343333 334343 34 


ПЕ згеєісге current X»Y 
RC 3 епа share teble counter 
? 


QUE IBE? 03179 JK JMPER1 «(з to MAIN vis JUMPERS 
Dorn D X180 ENT 
D0000 TOTAL ERRORS 


оуу 
л x 4 


TERT 


AREA BYTES LEFT 


CHKEST 0044 015370 01540 
CHEPLT 0054 014570 01639 
CHES TH ООЗЕ 012520 0148 

CHEWST 00411 01520 01580 
CHMODBE 007C 0223 

HIV DGAC 02660 02689 

EAT Moun 019520 

GETRIT 0904 02810 02920 

WENE OOF) 02910 02890 
JMPIERL OO9T 02430 01170 
JREEBS 058 01720 02450 

MALE DOZA 01440 01750 

ЧЕР СТ ооб 01960 01680 

FACER OMOR 01000 01210 91829 
FLTSEF GONI 05000 02250 02280 02590 92629 
PHORKIP 0021 01310 01220 
FIKI.SR 0005 00950 01310 

PTE MSE 0006 00779 01429 
CEXMOTRE OO9F 02570 21340 

RESET OONA 029750 02921) 

SCALE | 0009 05990 01450 02050 
SET ООП? 0625410 

SREYTE 0007 00980 02110 02410 02910 
SURTITE VOU 0278 02420 02940 
SLOOP 0074 020980 04040 

AFOS 0001 00940 01399 

ҮӨР 606F 02040 04110 

prre 0003 00950 01499 


Listing 2: KWIKDRAW BASIC-language program. The assembly-language programming from listing 1 has been incorporated into 
the DATA statements in lines 500-670. This data will be packed into line 20. Lines 10-50 may then be used as a kernel for your own 
BASIC programs. 


ЖЖ 
ЖЖ 


406 


KWIKDRAW 
machine language shape drawing program 
by DAN ROLLINS 


11/10/81 


This program sets up the machine language program 


for use as a USR routine. 


After a successful RUN, 


RUN again for a simple demonstration. 
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Listing 2 continued on page 408 


12603 Crenshaw Bivd., Hawthorne, CA 90250 
For information (213) 973-1921 * Orders Only (outside Calif.) (B00) 672-8758 


SA FORMULA INTERNATIONAL INC. a> 


g pineapple 


P The Alternative! The Compatible! 
P The Affordable! 48K Color Computer Kit! 


FEATURES: : 
ж Fully compatible with Apple® 11+ ж Built in 2-watt amplifier for realistic 
* Singleboard for easy assembly sound effect with volume control 
* Popular 6502 MPU for large * 8 on board peripheral connectors 
amount of software for expansion 
x Game paddle connector on both * 14 key numeric key-pad 
sides of case * 5-amp switching power supply 


Easy to assemble! All components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 


$645 00. 


(please add 5% shipping and handling) 


High Quality 16K RAM Card Kit 

(no cable required) 
Same feature as the one we've been selling but without the 
mess of Dip-wire for Apple® & Pineapple™. $59.95 per kit 


| 16K RAM Card Kit For Your 
Apple® & Pineapple" Computer 


Kit includes: се EE т 
e High Quality P.C. Board e 8 ea. 4116 (200ns) • All m e IC's & 
parts e 16-pin Dip wire e Easy to assemble. You can do it in less 
than 30 minutes! $49.95 per kit 


5'4" Disc Drive 100% Apple® & Pineapple" 


514” Flexible Disc Sale 


Why buy other brands when you can buy WABASH discs for 
much less and backed by 1-year factory warranty. 
All discs come with Hub Rings 


M13A411X — 5%” SSDD Soft Sector $2.25 Compatible We did it once, response was great! 
M43A411X — 5" SSDD 10 Hard Sector $2.25 } 10-99 Now we are doing it again, don't miss It! 
M53A411X 5%” SSDD 16 Hard Sector $2.25 | . $295.00 ea. w/o controller 

° M14A411X — 5'4" DSDD Soft Sector $3.65 Е $385.00 ca w/controller 
F111111X B" SSSD IBM compatible $2.45 


F131211X 8" SSDD 26 sectors 128 bytes $3.05 Replacement Keyboard 


For Your Apple® II Computer 
Got a bad Keyboard? Here's the alternative! 
* Full ASCII code 
* N-key rollover function 
* TTL level output 
* On-Off indicator 
* Low power consumption 
* With upper/lower case function $99.95 ea. 


At last! Here's і the сари case everyone 


has been looking for! 
Ideal for your homebrew 
*АР-11 6502 MPU based computer. 
Made with high impact plastic. 
Color and shape are compatible 
with the standard Apple II 
computers. 

Introductory Offer 


$150.00 ea. 
Keyboard not included see our Ad in this page. MODEL: AP-II 


*АР-|! model is compatible with Apple Il but not manufactured by Apple Computers, 
Inc. €Apple or Apple Il is a registered trade mark of Apple Computers, Inc. 


Switching Power Supply For 
Apple®, AP-II, and Pineapple Computer 


Compact size switching power supply. 


Specification: 4006A 4007A 
6502 MPU Based Computer Motherboard! +5V at 3A 5A 
You ask for it, you got it! -5V at 2A 3A 

* 48K on board memory (4116) *12V at ‚5А 1А 
* 12K on board EPROM memory -12V at 5A 1A 

Оа. | 4006А..... $99.00 еа. 4007А.....$145.00 ea. 
ж 8 expansion slots for peripheral 

cards Size: Width 372", Depth 9%”, Height 2%” 


* Composite-video output 
ж size: 1414" x 816" 


Size and mounting holes will be same as the one used in 
Apple Il. 


* Apple is a registered trademark of APPLE COMPUTERS, INC. ы о 
RE i SHIPPING AND HANDLING CHARGES Minimum Order $10.00 / Calif. Residenta add 6.5% STORE HOURS 
Undar $50 00 Purchasa Over $50.00 Purchesa Sales Tax.Phone Orders Accepted on VISA or MC MON-FRI — 10-7 


Inside California 10% ONLY, NO C.O.D.'s. Prices subject to change 
Outside Celif (Incl. Mexico & Caneda) 1596 without notice. SAT — 10-6 
Oversees 25% 
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Listing 2 continued: 


CLEAR 2000 :DIM P$(517) :CLS '* parameter & screen storage 
KD$z"------------- 234 or more dashes 


= ee ee ee ee ee Ends RE Mall Els s шыш» эшен җыр ay mp my ee zx mr rm AD AE E ED N ED E N lh a i BE a 


LULA E or SEE EE M D EN "i سے‎ ee س س سے سے سے‎ ӘӘ ae E В В ہے کس س سے سے سے سے سے سے سے کے سے س‎ | J' D BR . .1)] ]. qq 7 a a a a am 


V-VARPTR(KDS) 
POKE 16526,PEEK(V*1) :POKE 16527,PEEK(V*2) 


DEFUSRO=PEEK(V+1)+PEEK(V+2 )*256 '* non-disk omit this line 
хх 


k k 
k k 
жх 


ADDR=PEEK(V+1)+PEEK(V+2)*256 '* starting address 
IF LEN(KDS)«234 THEN CLS :PRINT "KDS IS TOO SHORT" :EDIT 20 
CLS :PRINT@ 975,"CODE IS BEING POKED INTO KD$"; :PRINT@ 0,; 
READ AS :IF-:AS="END" THEN 200 
BS=LEFTS$(A$,1) :CS=RIGHTS (А$,1) 
M=ASC (BS )-48+(B$S>"9")*7 :L=ASC (CS )-48+(C$S>"9") *7 
CS=CS+M+L '* calculate checksum 
PRINT AS;" "; '* display each byte 
POKE ADDR,M*16+L :ADDR=ADDR+1 '* store an op code 
GOTO 130 
IF CS 3330 THEN PRINT 
ELSE PRINT 


This code reads the DATA lines and pokes the op codes 
into the dummy$ --KD$-- on line 20 


"*SUCCESSFUL* 
"** BAD DATA **" STOP 


f 


DELETE 99-670 "хх delete unwanted lines 
DATA 
DATA 
DATA 
DATA 
І 


CD,7F,0A,E5,DD,EL,DD,2B,l11,0C,01,15,19,E5,FD,El 
DD,CB,0B,4E,20,0B,EB,21,01,3€,2B,01,FF,03,03,ED 
BQ,DD,6E,05,DD,66,06,46,23,5B,23,56,EB,DD, 56,01 
рр,5Е,03,2В,23,рр, 4Е,09,СВ, 46,28,03, 78,91 ,5Е,СВ 


РАТА 

DATA 

DATA 

DATA 
LI 


4E,28,03,7B,81,5F,CB,56,28,03,7A,81,57,CB, 5E,28 
03,7A,91,57,CB,6E,28,15,10,DA, DD,CB,0B,46,CO,FD 
E5,E1,11,01,3C,1D,01,FF,03,03,ED,B0,C9,C5,D5,D5 
DD,46,09,E5,C5,DD, 7E, 07, FE, 02, 38,23, 7A, FE, 40,30 


799 


800 
810 
820 
830 
840 
850 


408 


DATA 
DATA 
DATA 
DATA 
t 


DATA 


DATA 


FS$= 
MS (1 
X=63 
SR=1 
sc=l 
PG=0 


5C.7EEE210,30,57,63,6A,0B4, 25, CB, 25; CB, 2C, CB, ID 
CB,2C,CB,l1D,FD,E5,C1,09,DD,7E,07,18,3F,18,B9,7A 
FE, 80,30,39,7B,FE, 30, 30,34,26,FF, 7B, 24, D6,03, 30 
FB,C6,03,47,6A,CB,25,CB,2C,CB,1D,CB,2C,CB,1D,CB 


10,04,AF,37,498F,l10,FD,ED,E5,Cl,09,CB,7E,20,D2,306 
80,DD,CB,07,46,28,03,B6,18,02,2F,A6,77,C1,E1,14 
10,91,Dl,1C,0D,20,B9,Dl,Cl,l8,;B2,END 


This demonstrates the drawing and scaling 
features of KWIKDRAW 


"IDDDFJHHHI" 
Jz"p" М5 (2 )= "4р" 
:Ү=23 жж 


:М$ (3) =" 44р" :М5 (4) ="444р" 
coordinates for shape 
draw with LIT pixels 
scale at minimum 
page OUT and IN 


жх 
(kk 
lak 
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The COEX 


Anatomy of a Printer 


FACE—Interface with RS-232, | —2K of Buffered Memo 
Centronics, Apple, IEEE-488 BRAIN Ty 


1T—6 Month Warranty. Print 
Ratedfor 100 Million Character 
MUSCLE—Original Plus 2 Copies | xpectancy 
(Carbonless Sets) | 


BACKBONE—9x7 Dot Matrix, Bi- 
directional Printing, Logic Seeking 
Carriage Control. Standard 


FLEX)BILITY —Selectable Underwood Ribbon. 


Character Pitch, Line Spacing 
and Line Feed 


DEXTERITY —80 Column, 96 Column, 
132 Column, Graphics and Block Print 


SPEED—80 Character Per Second 
Tractor or Friction Feed. 


SPECIFICATIONS: 
CHARACTER FORMATION PROCESS , . , Serial, impact dot matrix L 
STANDARD РОМТ................... 9 x 7 (7 needles), 6 x 6 for graphics printing e P 
PRINTING DIRECTION ............... Bi-directional | . 
NUMBER OF COLUMNS.............. 80, 96 or 132. (40, 48 or 66 for enlarged characters) — 
CHARACTER SIZE. .....,............ 2.57 mm (.101") x 2.0 mm (.079") for standard a 
HARACTE 5 CPI for 40 column, 10 CPI for 80 12 CPI 

CHARACTER DENSITY............... 5 or 40 column, or 80 column, о 

for 96 column апа 16.7 CPI for 132 column Best of all the price "m 
LINE ЅРАСІМС...................... 1/6", 1/8" and 1/12" 4 
PRINTING SPEED ,,,,,,............. 80 characters per second | 
NUMBER OF COPIES ...............: 2 (original plus 2 copies for cabonless sets) 
PAPER WIDTH ..................... O to m COLE iction-fed paper and 3" to 

" sprocket-fed paper 

INKED RIBBON..................... Standard Underwood spool type 1/2" (13 mm) wide COEX 80-FT 

by 11.5 yards (10.5 m) long 
О1МЕМ5$ЮМ$....................... 387 mm (15.3") wide by 309 mm (12.2) deep by OPTIONS: 

121 mm é ga O With tracto-feed assy, height is COEX interface Card to Apple $49.95 

mm = € 95 9*9 9 v Ф > э а ө 4 ө .* 

POWER CONSUMPTION. ............. 90 watts maximum operation 25 watts standby Demo Disc for Apple Available to Dealers 
WEIGHT ET Tm 8.5 Kg (19 Ibs.) 


Dealer Inquiries Invited 


“Have You Kissed Your Computer Lately” 


Components Express, Inc. 


EE 1380 E. Edinger € Santa Ana, Calif. 92705 € 714/558-3972 Cows] 


Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 696 sales tax. 
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Listing 2 continued: 


860 XD=-l :Үр=-1 :5р=1 '** X,Y and scale directions 
870 М=М+1 :IF M>4 THEN М=1 
880 AS=FSS+MS (M) 


890 GOSUB 1000 "хх draw the shape 

900 SC=SC+SD*.4 :IF SC<l OR SC>7 THEN SD--SD :GOTO 900 
910 X=X+XD*SC :IF Х<-10 OR X>137 THEN XD=-XD :GOTO 910 
920 Y=Y+YD*SC :IF Y<-5 OR Y>52 THEN YD=-YD :GOTO 920 
930 FOR DELAY-1 TO 100 :NEXT 

940 CLS :GOTO 870 

997 '*х* 


** Routine draws a predefined figure. 
** On entry : 


kk X and Y screen coordinates 
kk A$ holds shape characters 
*k SR is SET/RESET/CHARACTER byte: 
998 '*х* 0 = draw with RESET pixels 
TN 1 = draw with SET pixels 
ET else - CHARACTER for drawing 
ds SC is scaling factor 
X PG is paging instruction: 
999 RR 0 = page OUT, draw, page IN 
kk l = page OUT, draw 
RR 2 = draw, page IN 
UN 3 = draw only 
xx 


1000 Р%(0)=Х :Р%(1)=Ү :P$(2)-VARPTR(AS) 
:P$(3)2-SR :P%(4)=SC :P%(5)=PG 

1010 UU=USRO(VARPTR(P%(0))) 

1020 RETURN 


bm m 
eT = 


| Consumer 
information E 
Catalog 


е “с, = 
۴ * 4 


Not for sale in any 


КУ ЗЕЯ tion that could help you to a 


bookstore! Not available at E better way of life. 
any price! The new Consumer f£ \ To get your free 
Information Catalog! | # сору, just write: 

It's the free booklet CONSUMER INFORMATION 
that lists over 200 helpful 
Federal publications; more з ира 
than half, free. On topics like . 9 


home repairs. Money man- gUT T DEN 
agement. Nutrition. Informa- =.= 2 
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FREE SHIPPING 


IBM? Personal Computer Products 


$1525.00 
2099.00 
SCALL 


9 MB Hard Disk System 
Davong 12: MB Hard Disk System 
IBM PC-2 Drive System 


Quadram - Quadboard with Parallel 


Port, Serial Port, Clock/Calendar, 
Expandable to 256 K. 

64 Kon brd. 

128 K on brd. 

192 K on brd. 

206 K on brd. 


$425.00 
539.00 
629.00 
719.00 


Quadram Memory Expansion 


192 K Maximum 
64 K on brd. 
128 K on brd. 
192 K on brd. 


$230.00 
350.00 
490.00 


Amdek Monitors 


Mod. 300 Phosphor 
Composite Color M 

IBM RGB Compatible Color Il 
Color | 


$150.00 
345.00 
650.00 
300.00 


IBM/TRS 80 Disk Drives/Cabinets 


TM 100-1 Single 40 Track Drive $189.00 

with Cabinet & P/S 235.00 
TM 100-2 Double 40 Track Drive 289.00 
TM 100-3 Single 80 Track Drive 289.00 
TM 100-4 Double 80 Track Drive 379.00 
8" Dual Slim Line Power Supply & Cabinet 225.00 


5% External Power Supply & Cabinet 49.00 | 


VISA, MASTERCARD ($100 Min. Add 2%) 
Or Certified Check 


90 Day Warranty (Parts & Labor) 
TRS 80 is a Registered Trademark. Tandy Corp. 
Prices Subject to Change Without Notice _ 


The SA2 is a robot developed for the educational market, and has 
been designed to meet a requirement for a robot which will emulate, 
in behaviour and physical attributes, larger industrial robots. 

The arm can access 360° with a reaciiof 18 inches and a maximum 
A, lift of tlb 


DATA MAIL 
1- (800) 635-5555 


P.O. BOX 818. RESEDA. CA 91335 


Circle 212 on inquiry card. 


Apple 11° Computer Products. 

Apple Compatible Controller Card 

Apple Compatible Disk Drive w/Cabinet & Cable 285 00 
w/Controller 325.00 

16 K Ram Card 60.00 

Printer/Graphics Interface 99.95 

Davong 5 MB Hard Disk System 1525.00 

Davong 12 MB Hard Disk System 2099.00 

ppp потрае SIUS 42.95 


Epson/Smith- -Corona 


Printers 

MX80 $425.00 

MX80 F/T 470.00 

MX100 640.00 
smith Corona TP-1 Letter Quality Daisy Wheel 565.00 
TRS 80 / ІВМ Parallel Printer Cable 20.00 

(with purchase of printer) 

STAR MICRONICS GEMINI 10 
GEMINI 15 


399.00 
499.00 


Memory & Media 


IBM 64 К Upgrade Kit (9-4 164) 
16 K Upgrade Kit (4116) 12.95 
Maxell Diskettes 
MD1 - S/S - D/D 
MD? - D/S - D/D 


Commodore 110-64 


$36.00/Box of 10 | 
46.00/Box of 10 | 


SCall 


FREE SHIPPING IN CONTINENTAL U.S. 
(TRS BO MOD Ill EXCEPTED) 


(213) 893-4804 
Tem 
Circle 211 on inquiry card. 


The Syntheasy 


А low cost speech unit complete with 
Votrax speech output chip, unlimited 
vocabulary, power supply, speaker 


and case, all for only - 
$149.95 


DEALER INQUIRIES INVITED 
For further information contact 


INTELLIGENT ARTEFACTS LTD. 


19205 Parthenia St., Suite H 
Northridge, CA 91 324 . Tel(213) 993-4803 


Listing 3: The CREATE program, used to design your own graphics shapes. It also creates a shape-definition string for use with the 
KWIKDRAW program. 


5 'k*k 
кк CREATE 
кк This program is used in generating a 
** shape definition string for display by 
шы KWIKDRAW 
[МҸ 2: by Dan Rollins 


* 


10 CLS :INPUT"Need instructions";QS$ :IF QS="Y" :GOSUB 9000 
15 CLEAR 2000 :DEFINT A-Z :DIM V(255) 
20 СК$=" /SCIDHLXAM"+CHRS (13) '** valid command keys 
25 УК$="123456789!"+СНЕ$(34)+"#$%&'()0" '** valid vector keys 
30 CLS-CHR$(30) :I=1 
35 IMS="X:### Y:## offsets: #### ### G@:#### P:### len: ###" 
40 FOR Ј=1 TO 9 :READ AS,DX(J),DY(J) :CH(J)=ASC(AS) :NEXT 
45 DATA J,-L, 1; В, 0, 1, F, l1, l, H,-l, 0, С, 0, 0 
50 DATA D, 1, 0, I,-1,-1, A, 0,-1, E, 1,-1 
55 INPUT"coordinates for model (X,Y--defaults: 30,10)";X1,Y1 
60 INPUT"coordinates for working shape (defaults: 30,30)";X2,Y2 
65 PRINT :PRINT"String literal to edit or «ENTER? to start anew" 
70 PRINT :SHAPES-"C" :INPUT SHAPES 
75 IF SHAPES="" GOTO 85 
80 FOR Ј=1 TO LEN(SHAPES) :V(J)=ASC(MID$ (SHAPESS,J,1)) :NEXT 
85 LAST=LEN(SHAPES) :X1=30 :Ү1=10 :X2=30 :Y2=30 
90 PTR=0 :GOSUB 700 :GOSUB 800 "жх start in EXTEND mode 
95 "ХЖ 

** main loop interprets commands, displays data 

kk 

100 PRINT@ 0,"COMMAND: "; 
105 PRINT USING IMS$;X,Y,X-X2,Y-Y2,INT(X/2)* INT(Y/3)*64,PTR,LAST; 
110 GOSUB 1000 :GOSUB 3000 :IF K2=0 THEN 100 
115 ON K2.GOSUB 200,250,300,400,500,600,650,700,800,75,10000 
120 IF K2=12 GOTO 6000 
125 GOTO 100 
199 '** 

** routine moves the cursor forward <spacebar> 

Ж k 
200 IF PTR-LAST THEN RETURN 
210 PTR=PTR+1 :V=V(PTR) :GOSUB 4000 
220 IF V AND 64 THEN SET(X,Y) 


230 RETURN 
240 '** 
** back up cursor </> 


ЖЖ 


250 IF PTR<l THEN RETURN 
260 V=V(PTR) : IF V AND 64 THEN RESET(X,Y) 


270 V=NOT V(PTR) AND 15 "жж Invert all bits to back up 

280 GOSUB 4000 :PTR=PTR-1l :RETURN 

290 '** 
** Search for a vector <S> 
ЖХ Ж 


300 PRINT@ 0, "ѕеагсһ vector?";CL$; 

310 GOSUB 1000 :GOSUB 2000 :IF К1=0 GOTO 310 

320 IF Kl=10 THEN RETURN 

330 Vl=V :PTR=PTR+1 :GOTO 350 

340 PTR=PTR+1l :V=V(PTR) : IF V=Vl THEN PTR=PTR-1 :RETURN 
350 GOSUB 4000 :IF V AND 64 THEN SET(X,Y) 

360 IF PTR-LAST THEN RETURN 


Listing 3 continued on page 414 
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Circla 327 on Inauirv card. 


Circle 67 on inquiry card. 


RadioShackTRS-80's 


Full Line 


YOU CAN SAVE money when you buy Radio Shack TRS-80 Com- 
puters from Pan American Electronics. Pan American Elec- 
tronics went into business in 1976 and led the way in bringing con- 
sumers original Radio Shack TRS-80 Computers at reduced prices. 
NO other company has done it longer. 

NO other company has done it better and 

NO other company sells them for less. 


Pan American 
Electronics 


TOLL FREE NUMBER 800/531-7466 


1117 Conway Avenue * Department B 
Mission, Texas 78572 


e Single Switch Control of CPU and Peripherals 

e Built in circuit breaker protects your system 

e Four power expansion outlets 

e Optional power surge protection ($39) 

e Optional vent fan ($39) 

e Compatible with IBM, APPLE, TRS-80 and others 


Dealer or ordering info. 
800-343-4311 


Master Charge and Visa Accepted 


САВ -ТЕК Inc. 


Riverside St., Nashua МН 03062 


Phone: 512/581-2766 CIVILIZING COMPUTERS 
Telex Number 767339 MDC S0 

TM — Trademark of Tandy Corporation 
ACOUSTIC ENCLOSURE 599! 


MAGIC PRINT 


How Magic Roses R Red 
Is MagicPrint"? Violets are Blue 
Lifeboat Associates дил MagicPrint offers 
proportionally-spaced, Multiple cofum printing 


professional text formatter? And page footnotes too!!! 
..True, you love your high quality daisywheel printer... 
Its sleek lines, power, speed ... but do you make use 
Of all its abilities such as true proportional printing 

boldface, underline. double-strike, over-stritke, 

single character kerning and micro centering, 

accenting and other goodies -- fifty+ in all. 

MagicPrint works with most any text editor or 
word processing program. Features include: 
*multiple line page headers and footers 
*print line left or right or centered 
*line-by-line trapping of errors 
*hanging indents and outdents 
*multiple column capability 
And for WordStar" users 
proportional printing 
using WS commands! 
For MagicPrint 
Call Lifeboat 
$195 retail, 


deals for 
dealers 
too 
i 
Lifeboat 
The Standard For Fully Supported Software 
Copynghi ©1982, by Lifeboat Associates. 1651 Third Avenue, N.Y. " N.Y. 10028 (212) 860-0300 
i инее руза Sir TWX: 710-581-2524 (LBSOFT NYK) • Telex: 640693 (LBSOFT NYK) 
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Listing 3 continued: 


370 
390 


400 
410 
420 
430 
440 
450 
490 


500 
510 
520 
530 
540 
950 
560 
570 
580 
590 


600 
610 
620 
630 
640 
645 


650 
660 
670 
690 


700 
710 
720 
730 
740 
750 
760 
790 


800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
990 


414 


GOTO 340 


kk 


** Change a single vector at cursor 
Ж Ж 
IF PTR=LAST RETURN 
PRINT@ 0,"vector to change?";CLS; 
GOSUB 1000 :GOSUB 2000 :IF К1=0 GOTO 420 
IF Kl-10 THEN RETURN 
V(PTR+1)=V :GOSUB 200 
RETURN 


Sak 


** Insert a single vector 

Ж X 
PRINT@ 0,"vector to Insert?";CL$ 
GOSUB. 1000 :GOSUB 2000 :IF К1=0 GOTO 510 
IF Kl=10 THEN RETURN 

FOR J=LAST TO PTR+l STEP-1 

V(J*l)-V(J) 

NEXT :LAST=LAST+1 
V(PTR+1)=V 
GOSUB 4000 :IF V AND 64 THEN SET(X,Y) 
PTR-PTR-*l :RETURN 


** 


** Delete a single vector 

Ж Ж 

IF PTR=LAST THEN RETURN 
PRINT@ 0,"Deleting a vector";CLS; 
FOR J=l TO 300 :NEXT 
FOR J=PTR+l TO LAST :V(J)=V(J+t1) 
NEXT :1АЅТ=1А5Т-1 :RETURN 


(kk 


** Hack off line & extend 

Ж k 
PRINT@O,"Hacking from cursor оп"; СІ$ 
FOR DELAY-1 TO 300 :NEXT 

LAST-PTR :GOTO 800 


хх 


** List (draw) entire figure 
Ж k 
CLS :X-Xl :Y-Yl 
FOR J=l TO LAST 
V-V(J) :GOSUB 4000 
IF V AND 64 THEN SET(X,Y) 
NEXT 
PTR=0 :X=X2 :Y-Y2 
RETURN 


! x 


** Extend the shape 
* k 
IF PTR=LAST GOTO 840 
FOR J=PTR TO LAST :V=V(J) 
GOSUB 4000 :IF V AND 64 THEN SET(X,Y) 
NEXT :PTR=LAST 
PRINT@ O,"EXTEND: (0 for COMMAND) X:"; 
PRINT X;" Y:";Y;" len:";LAST;CL$; 


GOSUB 1000 :GOSUB 2000 :IF К1=0 THEN 860 


IF Kl-10 THEN RETURN 

PTR=PTR+l :LAST-PTR :V(PTR)=V 

GOSUB 4000 :IF V AND 64 THEN SET(X,Y) 
GOTO 840 


!* +k 
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<I> 


<D> 


<H> 


<L> 


<X> 
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From Computer Plus to YOU... 


j ' PLUS after PLUS after — 


QUALITY Ас ACTIVE, YOUR 


SERVICE [ == NUMBER ONE 
AVAILABILITY q: CHOICE 


М АА UL 


2 TE 
мим 16 12Ёк Санет Comput 146 1223 Ache s ti pte 
t Orive 44179 wi in bosc 1305 Model «s diz 
2 eve 34709 зуди bet basic 1420 2 Ove & 85232 c 31499 


пу SS ججج‎ 
SS 


= _ NS m 


Color Compute Duk Dres 
Drive O $470. Orva 122993 


BUY DIRECT што FREE tor исне. 


T. —— RS. Modem [D C. 130 OISK DRIVES 
чы. S оде 52675 RS. Modem Il D.C 210 R.5, Model III4ST-Drive 650 
e rm Mic pas cessor а ^ „ША; Model Ill AK LEV | 599 Signaimon Modem B9 Tandon 40 Track MI 289 
j Aidee \ м, MODELIIIM6K 799 PRINTERS Color Computer Drive 1 299 
і рс | ire О Ju žr. Vete 854 Daisy Wheel Il 1715 Color Computer Drive Û 470 
| ode DWP-410 1335 Primary Hard Disk МИ 3899 
Р арж | tory, Reshstors) Optgelect oni з ae pie o poi SmithCorona!PIDasyWheel 575 Prmaty Hard Disk Mill 1999 
a ' , u EpsonMX 80 499 ETC. 
; Poréntigfne tej ‚Ке ry s, Multime ei | ! Color Computer 16K Epson MX80 FT 549 CCR-81 recorder 52 
Үт га ла wiextended bosic 305 Epson MX400 735 C. C Joysticks 22 
tColor Computer 32K 44K CGP.445 499 46K RAM N.E.C. 200 NS, chins 25 
wiextended basic 420 DMP.400 315 64K Ram Chips 75 
Pockel Computer 2 230 DMP.200 599 Color CompulerFlexDOS — 99 
Model 16 1DR 128K 4199 DMP-400 1029 Brond Name Softwore > 
Model 1620R 128K 4799  DMP.500 1559 Sendiortisting. 
DI-1Datateminal — 599 Okidata 80 320 R.S. Software 10% off hst 
PT.240 Portabile Terminal 779 Okidata 82А 399 
Okidata 83A 655 ICore Computer &4K requies 
Lynx Direct Connect МЕМ 235 Okldola 84 Parallel 999 DirDandDOS 
Hoyes Smor! Modem 11 235 Оюаа!092 510 
Hayes Smart Modem 1200 599 Okidata93 859 
В.5. Acoustic CouplerAC-3 134 P. C. Plotter Printer 199 
, A TOLL FREE 
Circle 108 on inquiry card. 1-800-343-8124 
We have the lowest possibile 
Fully Warranteed Prices ANO Com 
a full complement of Radio Shack 


tices subject te change without nolico. 
ict responsible for typographical errors. Littleton, MA 04460 ало урн 
REBO ls a tegistered trademark of Tondy Corp 617-486-3193 9 


Software. 
48 DKing Streat 
: 2 4 w 


OFF!! 
0 MORE 


DISCOUNT PRINTER RIB BONS 


Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These BOI Produce 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 


Ж SPECIAL! BUY 10 and GET ONE FREE! 


| YOUR PRINTER PACKSIZE]RETAIL uste] voun WHOLESALE PRICE [зис | COMMENTS {САТ ORDER | 55 
ANADEX 9000 Series 14 00 ea 14.00 (14.00 ea) ,, 900" | Nylon Jet Bik C-777 tese 
CENTRONICS 700-703, 737, 779 18.95/3 pk 11.95/3 pk (3.98 eaj Nylon Jet Blk C-700 Metern 
CENTRONICS 100, 101A, 102. 26.33/3 pk | 17.55/3 pk {5.85 eaj Nylen Jet Blk C-100 : nana 

103, 300, 301, 306,308, 330, 5 mil High Speed n x 
358. 398, 500, 501, 503, 508, + 
588, 620, 820. 
CENTRONICS 704-705 16.95 ea 13.95/Giant Cart (13.95 ea} $064 210' | Giant Cart C-7045 
OEC '/2 x 40YO. 17.77/3 pk 12.95/3 pk (4.32 ea} 1,2" x 120' | Oouhle Spools R-600 
OEC 'A x 60YO. ! 20.12/3 pk | 1425/3 pk [4.75 ea} 1/2" x 180° | Double Spools R-644 
DIABLO HYTYPE II (M/S BLK) Н 3.31 ea 6.87 ea (6.87 ea) 5/16'' х | 300,000 plus imp. C-511 : 
YIELD. FITS 70 PRINTERS! ‘High Yield" TERMS: 
PSON MX7U, BO ' pk. 16 00 ea 16.00 еа (13.95 еа! 500° х60' | Nylon Jet Вік C-522 
ЗМ -"SILVER OOLLAR™ Sys. 5.80 ea 14.90/5 pk (2.98 ea} | 9/18" a 30° | Nylon Jet Bik R-300 MINIMUM PURCHASE - $20 


34, Sys. 32 MOLA, Senes 
IMOL4974, 5256, 3287, 3770, 
3771-3774, 4974, 5100, 5103, 
5110, 5228, 5256, 5320MOLA 


PAYMENT BY: C.O.D.(UPS), CHECK, 
MASTER CARD, OR VISA CHARGE 
CARD. 


BM - HARMONICA 1%". SERIES | 3/pk 9.42 ea 2085/3 pk (6.95 ea) | 1 2° x 108 | Nylon Jet Bik C-350 

|. MOO 4973/11. 3200, 3289, VOLUME DISCOUNTS: 

MOO 2. s KS 1 

NEC SPINWRITER 4/pk | 23.40/3 cart | 23.60/4 pk rb. reload. /5.90 ea! 1/2" x 51' | Nylon/Ex Lng Lie R-400 20 - 50 PACKS pid 

JUME {FITS 80 PRINTER MOOS) | 3/nk | 1800/3 pk | 1395/2 pk (465 ег} | V/4"x310' | Muttistrike Film C-525 51-100 PACKS 15% 

RAOIO SHACK OAISY WHEEL It | 1pk | 24.95/3pk | 8.25 (8.25 ea) 250" | Mylar Multistrike C-783 *UNDER $20, ADD $5 HANDLING. 

RAOIO SHACK ІРІП, LPY one;pk| 13.95/сагі | 8.95/Reload rib’ only (8.95 ea) 500°” x 45' | Nylon Incl Instr R-T3 ас 

RADIO SHACK LPII, LPIV 3/pk | 18.95/3 pk | 11.95/3 pk (3.98 ea} 563” х 45'| Nylon Jet Blk C-700 APPROX. RETAIL. PRICE VARIES. 

TELETYPE MOO 33, 28, 35. 37, | 10/рк | 240 еа | 13.90/10 pk (1.39 еа) 1/2" x 36'| Nyton Jet Blk R-450 ANCIE LABORATORIES 

38, BB. u 5200-J Philadelphia Way 301-345-6000 (Wash, D.C. Loc 
WANG M/S. 5541W, WC, 5581, | 1/pk 6.85 ea 5.95 ea (595 еа) | 5/167x393' | Multistrike Film C-550 Lanham, Maryland 20706 301-792-2060 (Balto. MD Loc. 


WO, 6581W, 22B1W 


800-638-0987 (National) 


QTY CAT.# AMT. O Check Enclosed 
ADDRESS = ee 
rity — —— — |] MASTER CHARGE 
ACCT. # 


Е a EXP DATE 
MIN. ORDER $20 


ANCIE Laboratories 301-345-6000 (Wash. D.C. Local) 
5200-J Philadelphia Way 301-792-2060 (Balto. MD Local) TOTAL 


Lanham, Maryland 20706 800-638-0987 (National) PRICES SUBJECT TO CHANGE 
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Listing 3 continued: 


1000 


1010 
1020 


1990 


2000 
2010 
2020 
2030 
2040 


2990 


3000 
3990 


4000 
4010 
4020 
4030 
4040 
4050 
4060 
4990 


5000 
5990 


6000 


6010. 


6040 
6050 
6060 
6070 
6080 
6083 
6085 
6090 


6100 
6110 
6120 
6130 
6140 
8999 
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** get 1 key with blinking cursor 
Ж Ж 


IF POINT(X,Y) THEN RESET(X,Y) :GOSUB 5000 :SET(X,Y) 
ELSE SET(X,Y) :GOSUB 5000 :RESET(X,Y) 

KS-INKEYS :IF K$-"" THEN GOSUB 5000 :GOTO 1000 
K=ASC(K$) :RETURN 

жж 

** decode keypad as a vector byte 

ЖЖ 
Kl-INSTR(VKS,KS) 


MP=0 :IF K1>9 THEN MP-1 :K1=K1~9 
V-CH(K1)-16*MP 


RETURN 
ж 


ЖЖ 
ЖЖ 
ЖЖ 
ЖЖ 
ЖЖ 
ЖЖ 
!** 
ЖЖ 
ЖЖ 


K2=INSTR(CKS,KS) 
хх 


хх adjust Х апа Y according to vector V 
ЖЖ 
IF V AND 1 
IF V AND 2 
IF V AND 4 LET Х=Х+1 
IF V AND 8 LET X-X-1 
X=X+(X>127)*128 - (X«0)*128 
Ү=Ү+(Ү>47)*48 -(Y«0)*47 


for above use 

2000 Kl=0 :FOR J-1 TO LEN(VKS) 

2002 IF MIDS(VKS$,J,l)2K$ THEN К1=Ј 
2004 NEXT 

same for below, using CKS 


non-disk: 


Decode a command 


: RETURN | 


LET YzY-l1 
LET Ү=Ү+І 


'** screen wrap-around 


RETURN 
КЕ 
хх short delay routine 
Ж Ж 
FOR DELAY-1 TO 30 :NEXT :RETURN 
** 
** exit editor, compile shapes <ENTER> 
** and write to disk 
Ж Ж 
ЅНАРЕ$="" 
FOR Ј=1 TO LAST 
SHAPES=SHAPES +CHRS (V(J)) 
NEXT 
PRINT@ 0, CL$; :INPUT"disk save on line number";LN! 
PRINT CL$; :LINEINPUT"string variable name? ";SN$ 
DWS=STRS$ (LN! J+" "+SNS+"="+CHRS (34 )+SHAPES+CHRS (34) 
PRINT DWS :PRINT 
О$="" :INPUT"format ok";Q$ :IF QS="N" CLS :GOTO 6060 
IF Fl=0 THEN Fl-1 :PRINT CL$; :LINEINPUT "filespec? ";FS$ 


: OPEN"O",1,FSS$ 


PRINT#1,DWS 

І 

CLS :Q$=""":INPUT "edit another string (Ү/М)"; 05 
IF QS="N" THEN CLOSE :END 

GOTO 65 

"хх 
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Listing 3 continued: 


** instructions 

* xk 
9000 CLS :PRINT " CREATE...a graphics editor for KWIKDRAW" 
9010 PRINT"This program is an aid in creating and modifying a" 
9020 PRINT"string of vector characters: ^A'-"J' and 'l'-^:'" 
9030 PRINT"You may input or build this string with the editor." 


9040 PRINT" The NUMERIC KEYPAD is used to «9» «8» <>" 
9050 PRINT"move a cursor in the desired * E х" 
9060 PRINT"pattern. Use these keys whenever <6> - * =~ «4»" 
9070 PRINT"you are prompted for a VECTOR and * - ын 
9080 PRINT"while extending the shape. <1> <2> <3>" 
9090 PRINT" The «0» key is used to cancel commands and to" 


9100 PRINT"exit EXTEND mode." 
9110 PRINT" You may define the X and Y screen positions for" 
9120 PRINT"your ~model' and your "working copy'. Тһе top line" 
9130 PRINT"shows: the current X and Y, offsets from the start," 
9140 PRINT"the PRINTG position, position within the shape," 
9150 PRINT"and length of the shape string."; 
9160 PRINTTAB(50);"Press <ENTER>"; :X-126 :Y-46 :GOSUB 1000 
9999 RR 
** Menu of commands «M» 
* * 
10000 CLS :PRINT TAB(9);"Create - graphics editor for KWIKDRAW" 
10010 PRINT"commands:";TAB(38);"....by Dan Rollins" 


10040 PRINT" <spacebar>...cursor forward" 

10050 PRINT" d TE cursor backward" 

10060 PRINT" CANOES Abort edit without change" 

10070 PRINT" <ЕМТЕВ>...... exit editor & save shape to disk" 


10080 PRINT" «D»..........Delete a single vector" 
10090 PRINT" «L»..........List (draw) shape, cursor to start" 


10100 PRINT" «S»..........Search for a vector" 

10110 PRINT" <С>..........Сһапде a vector" 

10120 PRINT" <І>..........Іпѕегі a single vector" 

10130 PRINT" €X»5..........eXtend shape (enter EXTEND mode)" 
10135 PRINT" <l> ~ <9>....vector keys for S,C,I,X commands" 
10140 PRINT" CIDI ess escape from S,C,I,X commands" 

10160 PRINT" X«SHIFT»5.......move-only vector (with «1» - <9>)" 


10170 PRINT" <M>...........display this. list"; 
10175 PRINT TAB(50);"press <ENTER>"; 

10180 X=126 :Y=46 :GOSUB 1000 

10190 IF I=0 THEN I=1-:CLS :RETURN 

10200 GOTO 700 


` XEROX SPECIAL e 8088 CO-PROCESSOR $699 


FOR 820 82011 (64K RAM INCLUDED - UPGRADABLE TO 256K) 


— XEROX 820 It SYSTEMS .— 
620-1 FEATURES: 4MH?, 280A, CPIM BASED, 64K RAM, 12” HIRES SCREEN (24 x 80), DD DISK CONTROLLER. THIN LINE EU. — BALE 
GRAPHICS, ENHANCED SCREEN FEATURES (H/L INTENSITY, REVERSE VIDEO, FLASHING CHARACTERS), TONE sy” SSOD 53295 $109" 
GENERATOR, 2 RS-232 PORTS, ONE PARALLEL PORT, ALSO BOOTS AS INTELLIGENT TERMINAL. 7 


820/820 П OPTION РКС. І Save $46! OPTION PACKAGE 1 Save $79! 
a Z80BCPU SPEEOUP -to Sh Hef or 820 $149 e INCLUDESALL THE OPT. PKG. I PLUS— 

e ZB0C CPUSPEEDUP -to8MHzlor820l * 10 Diskettes (DS & 8” slightyhighar} 

a DISPLAY AISEA- Elevatas5*, Sleal Construction $ 29 a Surge-ProtectedMutiplaOutlatStrip 

а ACRYLICGREENSCREEN - Моке! to ftCRT а Enter KeylorNumeric Keypad 

€ ANTI-GLARE SCREEN -Nyion, stretches over CR L а Cooling Fan- fitsíndisplay/procassor, 

ө SYSTEM DUST COVERS -(3)(& sightty higher) è DiskDuva HaadCeaning Kil - 5' or B^ 

$19910r820, $2391ог82041 $29910:820, $339 for 820-11 


Юй Co-Procge:cc Ын $ 6009  B20Double Density Kit $249 5MB Hard Disk - exp.to20MB 
1295 Version $ 798 8201 Extended DD (6700900) $99 32k Printer Butler 


ч» чл 4 €^ 4^ 
Masra 


EE 


256k Version $1050 AmberorGreenCATreplacemen! $ 89 Hayes Smarimodem 
258% Vernon + CRABS $1250  Parafiel Printer Cable $49 Anti-Static Floor Mat 


m——— 
TP 
Ques Sprint 11 + 1S 
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Figure 1: A simple figure drawn using the CREATE program. 


Figure 2: Sequence of cursor moves showing how figure 1 was 
drawn. The figure has been expanded for clarity. 


Text continued from page 394: 


walk through a sample session. For example, to create 
figure 1, we ordinarily write this BASIC subroutine: 


1000 SET(X—1,Y —1) :SET(X,Y—1) :SET(X+1,Y—1) 
:SSET(X 4-2, Y) 

1010 SET(X+1,Y+1) :SET(X, Y +1) :SET(X—1,Y +1) 
:SET(X —2, Y) 

1020 RETURN 


A GOSUB to this routine would slowly draw the shape in 
a position relative to the key position defined by the X 
and Y coordinates. 

Defining the same figure as a series of vectors can be as 
easy as running the CREATE program (see listing 3) and 
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using the numeric keypad to move a dot in the necessary 
pattern, But to understand the process, look at figure 2. 
Beginning at a central position, the first cursor motion 
will be northwest with the resulting pixel turned on. The 
next two motions are east, etc. The result is a pattern of 
directions: 


NW, E, E, SE, SW, W, W, NW 


Referring to table 1, we see that these vectors are defined 
by the characters 


L| Dy D FJ MHAI 
The shape would be defined within a BASIC program as 
SHAPE$ = "IDDFJHHI" 


Now that the shape is defined, it may be drawn at any 
screen position by storing a few parameters and invoking 
the KWIKDRAW USR routine. 

The shape-interpreter will look at the bit positions of 
each of the vector bytes to determine the direction in 
which to move the cursor. The control codes (A through 
J and 1 through :) were chosen specifically for the bit 
positions of their binary values. Using these bit patterns 
as instructions, KWIKDRAW decodes these bytes as mo- 
tions of a cursor, For example: 


Direction Vector Bits Vector Bits 
ASCII hexadecimal 76543210 ASCII hexadecimal 76543210 
WESN WESN 
North = А = 41 = 01000001 1 = 31 = 00110001 
East = D = 44 = 01000100 4 = 34 = 00110100 
Northeast = Е = 45 = 01000101 5 = 35 = 00110101 


Bit O (the rightmost bit) of a byte is the flag for moving 
north, and bit 3 indicates motion east. When both bits 0 
and 3 are 1, motion is to the northeast. Also, notice that 
A and 1 have the same binary value with the exception 
that bit 4 is on in the latter. This bit is tested to determine 
whether to move without changing whatever is in the 
background. Bits 5, 6, and 7, untested by the program, 
are on only for the convenience of the BASIC program- 
mer. 

The first action taken by KWIKDRAW in vector inter- 
pretation is the adjustment of its X, Y pointer. Usually, 
the key position (the X, Y pair passed to the program) will 
not be plotted. Remember, the principal aspect of a vec- 
tor is motion in space. If you want the very first character 
to indicate a screen change at the exact coordinate de- 
fined by the X, Y parameters, a move and plot command 
of C will first move the cursor north, then south and plot 
the position. Otherwise, the first position plotted will be 
offset by one step from the starting X,Y coordinate in the 
direction defined by the vector. 


Passing Parameters 
Four basic parameters are required by KWIKDRAW in 
its processing of a shape-definition string; 


VARPTR( Pa (0) } 
2-BYTE ADORESS 


P a (0) P% (2) 


OX 10 UX 31 (IX+5} (IX+6) 


POINTER TO 


X ORDINATE Y ORDINATE 


VARIABLES LIST 


ENTRY FROM LIST OF — ——€9| STRING STORAGE 
BASIC VARIABLES LENGTH ADORESS - 


BASIC CHARACTER STRING 
INDEXED BY HL 


P% (6) —P% (517) [qm BASIC VARIABLE NAME 


P* (3) P% (4) P% (5i 
(0X7) (ix +9) UXt 11 ADORESSEO BY iY | | МОЕХ OFFSET 


SET /RESET/ SCALING PAGING TEMPORARY m 
CHARACTER FACTOR INSTRUCTION SCREEN STORAGE nomena 
LSB LSB LSB LSB LSB LSB 1024 BYTES oun A 


FIRST LAST 
BYTE BYTE | 


Figure 3: Organization of string data accessed by the VARPTR function of the KWIKDRAW program. 


ewhere to draw the shape (an X,Y coordinate pair) 
ewhether to set/reset a pixel or use a character 

ea pointer to the shape-definition string 

ea scaling factor to define the size of the shape 


Additionally, you may decide whether or not to page the 
screen workspace in or out of video memory—more on 
that later. 

An inherent limitation of the USR hook is that only 
one integer argument at a time may be passed to the rou- 
tine it calls. Because of the number of parameters needed 
by KWIKDRAW, a sophisticated protocol was devel- 
oped. The arguments are placed in elements of an integer 
array, and the address of the first array element is passed 
to KWIKDRAW. 

The VARPTR function returns an address that points 
either directly or indirectly to the storage address of the 
variable. 

VARPTR(integer array variable) points directly to a 
contiguous block of main memory, addressing the LSB 
(least significant byte) of the variable named. The next 
higher address is the MSB (most significant byte), the 
following 2 bytes are the LSB and MSB of the array ele- 
ment next in line, etc. For example: 


10 A%(0) = 2 
20 PRINT.PEEK(VARPTR(A % (0))), 
PEEK(V ARPTR(A 96 (0)) +1) 
This will print 
2 0 


The variable is stored using the two's complement con- 
vention. Negative numbers have been increased by 1 and 


have had all bits flip-flopped. Thus, if A%(0) = —2, the 
result would be 


254 255 


VARPTR(string variable) returns an address that is the 
location of a block of data associated with the string. The 
address itself will contain a 1-byte string length (0-255). 
The next 2 bytes are a pointerto the actual main-memory 
storage location for the characters. This address is read in 
normal Z80 format, that is, MSB followed by LSB. Figure 
3 should help in visualizing just how the addresses are ac- 
cessed by KWIKDRAW. 

One word of caution when using these facts in conjunc- 
tion with the USR command. It is usually desirable to in- 
clude the VARPTR function explicitly as the USR argu- 
ment, rather than setting a variable to the value for reuse. 
For example, always pass the pointer with 


UU = USR(VARPTR(P 96 (0))) 
Don't use 
VP = VARPTR(P%(0)) :UU = USR(VP) 


The reason for this is based upon Microsoft's variables 
table handling. Simple (nonarray) variables are inserted 
into the list on the fly. As a new simple variable is 
created, all array variables are pushed higher in memory. 
In the example above, VP will point correctly until the 
storage for the UU variable is allocated. The insertion of 
UU into the variables table alters the position of the 
P%( ) array, making the value of VP invalid. Also, the 
address returned by VARPTR(string variable) may be in- 
validated by BASIC's string reorganization. 
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Circle 172 on inquiry card. 
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START YOUR OWN 
COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE $36. 
7th edition, November 1981 

Written by the founder of a successful systems house, this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems 
company. Contracts, proposals, agreements and a complete business plan are 
included in full, and may be used immediately, Proven, field-tested solutions to the 
many problems facing small tumkey vendors are presented. 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson, 4th revised edition, December 1981 

The rewards of the consultant can be high: freedom, more satisfying work and 
doubled or tripled income. This manual provides comprehensive background 
information and step-by-step directions for those interested to explore this 
lucrative field. 


HOW TO START YOUR OWN COMPUTER STORE $145. 
1st printing, March 1983 

You too can participate in the 1983 computer store boom .., follow the success 
patterns (and learn from the mistakes) of 170 computer stores we investigated 
while preparing this manual. • Detailed analysis of the five major computer store 
strategies * franchises • distributors» start-up plan • low-budget plans • detailed 
business pian. 


HOW TO START YOUR OWN WORD PROCESSING SERVICE $48. 
by Leslie Nelson, 2nd edition, November 1982 


FREE-LANCE SOFTWARE MARKETING $36. 
by B.J. Korites, 3rd edition. June 1980 


1983 SOFTWARE WRITER'S MARKET 
1st printing, January 1983 


HOW TO SELL YOUR MICRO SOFTWARE 
by B.J. Korites, Ph.D. May 1982 


$28.50 


$19.95 


Send check, money order. VISA. Master Charge or American Express « and exp. 
date. Publisher pays 4th class shipping. Add $1.00 per book for UPS shipping 
(USA) only). NJ residents add 5% sales tax. For faster shipment on credit card 
orders call (201) 783-6940. 


ESSEX PUBLISHING CO. Dept. 2 
285 Bloomfield Avenue » Caldwell, N.J. 07006 


We will train you in UNIX" 
and the “C” Language 


...And, back it with 50 years of technical experience. 


Theleader in on-line data informa- 
tion equipment and applications 
for over 50 years, Bunker Ramo 
now provides a training course 
which gives you: 


e A one terminal/one user class- 
room environment 

e Proven hands-on learning 
techniques 

e Comprehensive textbooks 

• Completecourse documentation 

e State-of-the-art instructional 
methods 

* Special group registration rates 
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Current course offerings include: 

e Introductionto the UNIX environ- 
ment (5 days) 

• Introduction to “С” programming 
language (5 days) 

e Advanced UNIX methods 
(5 days) 

• Advanced "C" methods (5 days) 


For a detailed prospectus, call 

or write: 

Bunker Ramo Information Systems 
Training Services Group 

35 Nutmeg Drive 

Trumbull, CT 06609 

(203) 386-2600 
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Р%(0) = key horizontal (X) ordinate: 
display range: 0-127 (PIXEL mode) 
0-63 (CHARACTER mode) 


Р%(1) = key vertical (Y) ordinate: 
display range: 0-47 (PIXEL mode) 
0-15 (CHARACTER mode) 


P%(2) = pointer to string variable data block: 
usually VARPTR(shape$) 


P%(3) = display mode: 

О = RESET pixels 

1 z SET pixels 
2-255 z display character 


P%(4) = scaling (magnification) factor: 
possible range: 1-256 (0 = 256) 
practical range: 1-15 


P%(5) = paging code: 
О = copy screen to memory, draw shape, 
copy memory to screen 
1 copy screen to memory, draw shape 
2 = draw shape, copy memory to screen 
3 = draw shape (in memory only) 


Table 2: Control parameters used in the passing of 
parameters to the shape interpreter. 


These problems crop up only when they're least ex- 
pected. They may always be avoided by taking this pre- 
caution: Never define a new variable between the storing 
of parameters in the Р% ( ) array and the invoking of the 
USR command. This is the first place to start looking 
when KWIKDRAW does something unexpected. 

Table 2 indicates the array variables used in the passing 
of parameters and the limits associated with each. Discus- 
sion of this parameter array will always refer to the 
P%() array. Any INTEGER variable array would work, 
however, and the "46" character may be omitted if a DE- 
FINT command has been specified for the variable. 

Note that invalid data in these variables will not crash 
the program. A possible problem, however, is en- 
countered when the scaling factor is set to 0. 
KWIKDRAW will appear to lock up because it cycles 
through the SET /RESET routine more than 65,000 times 
per shape-definition byte. The practical range for scaling 
a pixel shape is approximately 1 to 15. 

Invalid X,Y coordinates are ignored by the program. A 
shape may be drawn so that part of it is off the screen. 
Specifying ordinates less than O or greater than the screen 
size is allowed. It is usually advisable to use a central 
point of the shape as the key vector during shape- 
definition. This gives the shape its maximum range of 
motion during animation. Another reason for this 
precaution is due to the nature of the scaling function. 

When the scaling factor is greater than 1, each vector 
will be drawn as a filled rectangle SCALE wide by SCALE 
high. The rectangle will be placed with its northwest cor- 
ner at the current cursor position, and cursor motion will 


be in increments with the step size equal to SCALE. As 
the shape is enlarged (its scaling factor is increased), the 
shape will appear to move southwest. Assuming that the 
key position remains the same, the vectors will force cur- 
sor motion in greater and greater steps and fill larger and 
larger blocks. By using a central location within the shape 
as the key vector, this sliding effect can be minimized. 


Paging the Video 

A flaw in the TRS-80 Model I hardware causes an ef- 
fect known as hashing on the video screen. Unwanted 
streaks and flickering can be seen during rapid graphics 
operations, The TRS-80 Technical Reference Handbook 
explains that the video-divider chain loses control of the 
display for short periods of time while the central pro- 
cessing unit accesses video memory. Unfortunately, the 
only way to minimize this effect is to address video RAM 
(random-access read/write memory) as seldom as possi- 
ble. 

KWIKDRAW may make hundreds—even thousands—of 
accesses to video RAM during the drawing of a single 
shape. The resulting hashing could be an irritating source 
of eye fatigue. Additionally, the action of drawing a com- 
plex shape (or one scaled to many times its original size) 
takes a certain amount of time—even at machine-lan- 
guage speeds, It is desirable to eliminate this visible lag 
between the drawing of the first and the last vector. 

For these reasons, a paging feature is included as part 
of the machine-language code. KWIKDRAW uses non- 
video RAM as working storage for the screen. All shapes 
are drawn in this work area—screen memory being ad- 
dressed only at the start and/or end of the shape-drawing 
process. Of special significance are the options of 
(1) copying the current contents of the screen to storage, 
and (2) drawing multiple shapes within the working 
storage before moving it to the display area. Though 
screen hashing is not completely eliminated, the utility of 
KWIKDRAW is greatly enhanced by the inclusion of this 
paging function. 

Video-paging requires that 1024 bytes of main memory 
be set aside for working storage. To avoid having to set 
MEMORY SIZE and to keep the program compatible 
with TRS-80 Models I and III of all memory configura- 
tions, the storage area for an integer array is used for ma- 
nipulating the screen. Because the P%( ) array is being 
used to pass parameters to KWIKDRAV,, it is the logical 
place for the screen work area. Therefore, this array must 
be dimensioned to at least 517. The first six elements 
(0-5) are for parameter passing. The rest (512 elements 
with 2 bytes per element — 1024 bytes) are used for 
screen operations. 

The paging is performed using the Z80 op code LDIR, a 
block-move instruction. This is a memory-to-memory 
transfer that moves bytes from the source address defined 
by the HL register pair to the destination address held in 
DE. The BC register pair is automatically used as a byte 
counter for this operation and is set here to 1024—the 
total number of screen bytes. For paging out of video 
RAM, HL is pointed to the screen address (3С00 hexadec- 
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RACET RK-4/8 MULTIPLEXOR 


Schools — Businesses — Word Processing!!! The RACET MK4/8 Multiplexor allows multiple 
users to share the same mass storage, whether it is floppy disk or the RACET Hard Oisk. The 
Multiplexor is fully supported under the RACET ‘Everything’ DOS. Users can work in mixed ROM 
BASIC and CP/M Call Compatible modes. All users can request information and be writing to the 
disk simultaneously. The multiplexor not only provides a cost-effective solution to users requiring 
multiple computers, but also provides the power of sharing data. 
4-Port Mux $745 
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B-Port Mux 5945 
CALL FOR LOWEST HARO DRIVE PRICES FOR NEC 


RACET NECOOS FOR YOUR РС-8000 AND PC-8800!! THE ‘EVERYTHING’ DOS!!! $225 
Has ROM BASIC mode. Has CP/M* compatibility mode. Works in both modes with the RACET RK 
4/8 Multiplexor for shared disk environment, Supports the RACET Hard Disk in both modes and 
optionally with the Multiplexor. 


RACET NECDOS does more for your PC-8001 than any other OOS. It's faster, more efficient and 
easier to use. It's loaded with extra features to let you stretch the limits of your system. 


EMPHASIZES INTEGRITY. NO MDUNT or REMDVE commands. Excellent protection from 
improper diskette swapping. File password protection. 


ADVANCED FEATURES. All DOS functions and commands may be used directly in a BASIC pro- 
gram!!! Special RUN option allows merging of programs, retaining all variables in memeory. 
Fixed block spanned records. AUTO and DO commands. Machine language loads and saves. 
MATPRINT and MATINPUT to disk, Complete directory. All supervisory calls documented and 
available to the machine language programmer. Superzap and other extensive utilities. 
ж NEW * ELECTRIC PENCIL' ж * 599,95 

ІНЕ most popular Microcomputer Word Processor іп the world now available on the NEC!!! With 
nany added features. Embedded print commands. Print from memory and disk"! Settable tabs. 
ndent and hanging indent. Parallel, Serial, and Video drivers. O1CTAMATIC cassette control for 
ranslating dictated messages!! And much more!!! Most features of word processors costing five 
limes as much!!! Runs on 32K or 64K system!!! Works in multi-user environment with the RK4/8 
Multiplexor! !!! 
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ж NEW * ELECTRIC SPREAOSHEET * * 575 
| A BASIC Spreadsheet program for the PC-8001. Anything you work with columns and rows and a 
calculator belongs on the Electric Spreadsheet. Results formatted for screen or printer. ‘What if 
questions answered. P/L forecast. Personal budget. Real estate investment. Net worth forecast. 
Cash flow estimates. Business forms. Works on 32K or 64K system!!! 70 operators plus 
histogram plot, revise spreadsheat layout, and more. Select preprogrammed operators for line, 
column, or cell calculations. Set column widths and number of decimals. Manual and diskette 
include 22 examples. 

ж NEW ж AOVANCEO PROGRAMMING BASIC ж * 560 
THE functions and commands in this package give you extended control over data and your 
PC-8001 system. These extensions to NBASIC provide complete conversion of time and date 
functions inciuding days between dates and Julian dates. Extended string functions include jus- 
tity, truncate. center, rotate, translate, shift, pack, and search. Array functions include masked 
search of both sorled and unsorted arrays, and insert in sorted arrays. 

MULTI-KEY SORT “MKS” 560 

SUPER FAST Machine Language In-Memory Sorts. Three key sort on 500 elements in 4 sec- 
ands!!! Simple one-line BASIC functions - SORTV and SORTC VERBS. Mixed ascending and 
lescending keys. 
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BASIC PROGRAMMING UTILITIES 'BASUTIL' S60 
ЈОМРВЕЅ5, EXPAND, PRETTY, XREF Cross Reference Utility. Great tor modeling, debugging 
ind structuring BASIC programs. 
KFS-80 KEYED FILE SYSTEM ‘KFS-80’ $150 
MACHINE language BASIC ISAM utility provides keyed and sequential access to multiple files, 
"imple interface to BASIC. Binary tree keyed-tile index system provides rapid access to records. 
CONVERT TRS-80* PROGRAMS TO RACET NECOOS 
WITH 'PRDTRAN' $99.95 

:OMPLETE utilities for file transfer and BASIC programconversion, MOD III diskettes may be read 
Jirectly; МОО | and И via RS-232. Transfer BASIC programs, data files, or machine language files. 
WO SUPPORT is provided for conversion of machine language files or PEEK's, POKE's or USR's to 
unction on PC-8001. Substantiat knowledge of TRS BASIC and NBASIC required. Package 
јеѕідпед for software authors. 
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PURCHASE ORDER 
Integrity in Sottware 


Telephone Orders Accepted 
(714) 997-4950 1330 N. Glassell. Sutte M, Orange. CA 92667 (714) 997-4950 
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« CP/M IS A TRADEMARK OF DIGITAL RESEARCH 
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Description of the KWIKDRAW Assembly-Language Program 


Much of the utility of KWIKDRAW is rooted in the fact 
that it is located on a BASIC program line and avoids the 
necessity of reserving high memory. Several trade-offs were 
needed to accomplish this end. Speed is traded for relocat- 
ability, program size is traded for compatibility with the 
BASIC program line format, and modularity is seemingly 
lost in the necessity of avoiding CALLs. 

The program is, however, written-in a modular style with 
each section being basically self-contained. First, the pro- 
gram initializes its variables. Then it takes the requested pag- 
ing action. The next section interprets each of the bytes of the 
vector string. It adjusts the horizontal and vertical pointers, 
determines plot/no plot action, and plots a position accord- 
ing to the scaling parameter. Finally, the return paging action 
is taken and execution is passed back to BASIC. 

The CALL to OA7F hexadecimal in line 1050 returns HL 
with the address of the first byte of the P% ( ) array. The IX 
index register is immediately set to this value by pushing it 
from HL onto the stack and popping it into 1X. Because this 
address points directly to the X (horizontal) ordinate, the off- 
set byte used in accessing the value would assemble to a 0. 
Because BASIC line format dictates that this must be avoid- 
ed, IX is decremented. The X ordinate is now found in the ad- 
dress referred to by IX+1. 

The address used for the start of screen storage is used 
several times during the program. It is convenient to have it 
accessible as a main register. This address is the same as the 
location of the seventh element of the parameter array 
P% (6), and is calculated by adding 12 to the USR argument, 
i.e., the start of the Р%( ) array. Then it is saved in the IY 
register. Lines 1850, 2380, and 2840 access this address with a 
PUSH and a POP to another register. 

When the storage address has been determined, the paging 
action takes place. Two of the four possible paging codes, 
held in Р% (5), request that the current contents of the screen 
be copied to storage before any shape-drawing occurs. 
Testing the lowest bit of P% (5) sets a flag used in selecting 
the desired action. The BIT op code used.here (testing a 
single bit of a byte at an indexed address) is very useful in this 
type of bit-logic application. As with all BIT testing, the Z 
flag is set when the bit is off. Think of it as complementing 
the test bit and placing it into the Z flag, or remember that 
the Z flag is.set as if a CP (compare) operation was per- 
formed between the test bit and a 0. 

When the paging argument is O or 1, the screen is moved 
into the storage area. Notice in lines 1250-1280 that absolute 
addresses of 3C00 and 0400 hexadecimal must be loaded into 
the HL and BC registers. Here again, the zero bytes must be 
avoided so that the registers are loaded, then decremented or 
incremented to the correct values. The LDIR (load, incre- 
ment, and repeat) op code duplicates the screen bytes into 
the storage area where they may be altered with a minimum 
of screen hashing.' 

Lines 1310-1420 finish the initialization process. The 
number of characters in the vector string is saved in the B 
register, the starting X and Y coordinates are placed into the 
D and E registers respectively, and HL is pointed to just 

efore the start of the vector string. The program is now set 
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up to begin the interpretation process. 

The main loop decodes each vector byte as motions of an 
X, Y pointer. HL is adjusted to point to the byte to decode. 
The bits of this byte are tested individually. The DE pointer 
is adjusted in any of eight directions—according to which of 
the bits are on. Adjustments are made in increments of the 
scaling factor. When DE has been updated, the fifth bit is 
tested for a plot/no plot action. If the byte being examined is 
an ASCII character between 1 and : (31-3A hexadecimal), 
the main body of the program is skipped. Register B is 
decremented; if it's not 0, execution loops back to decode 
another vector. 

A truly modular program would simply make a CALL to 
the plot routine when the characters A through H were en- 
countered. KWIKDRAW must jump past the program exit 
code to line 1960 where the plotting action begins. A pair of 
nested loops is set up in lines 1960-2090. If programmed in 
BASIC, the rest of this program would look something like 


10 FOR J=1 TO SCALE 
20 FOR K=1 TO SCALE 


30 SET(X-- K,Y- J) 
40 NEXT K 
50 NEXT ] 


When SCALE - 0, the loops are each performed 256 times. 
This mistake will cause a delay of about 7 seconds per (plot- 
ting) vector byte. 

The loops are ended at lines 3030-3170. The outer-scaling 
loop sends control back to the top of the main loop by way 
of a two-span bridge. Because the Z80 JR (jump relative) op 
code hasa range of —126 to +129 bytes from the program 
counter, and the distance between the bottom and the top of 
the loop is outside this range, this indirect route must be 
taken. T wo spans to the bridge avoid breaking up any of the 
logical program modules. 

The assembler code analogous to the SET(X+ K, Y+]) ex- 
ample from above is actually two separate modules. Depend- 
ing on the value of the SET/RESET/CHARACTER param- 
eter passed in P% (3), a point is defined as either a single pixel 
or an entire byte of memory. When P% (3) is greater than 1, 
the code beginning at line 2230 (CHARACTER mode) is in- 
voked. Here, a PRINT@ screen position (0-1023) is cal- 
culated from the X and Y coordinates. The formula used is 
position = (Y*256 + X*4) / 4. This is calculated very rapid- 
ly using the register shift and rotate directives. The position 
obtained is added to the start of the screen storage area, 
yielding an address to which the parameter byte is saved. 

Calculations for determining which pixel to set or reset are 
somewhat more complicated. Both a PRINT (9 position and 
a pixel value must be ascertained. The former is simply 
position = (INT(Y/3)*256 + INT(X/2)) / 4. The remainder 
of the Y/3 operation (0-2) is saved in the B register, and the 
carry flag holds the remainder left after the division by 4 (0 
or 1). 

A pixel is lit by applying a logical OR to the graphics byte 
at the indicated position. Masking the same value from the 
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Text box continued: 

byte will darken this pixel. Graphics bytes will always have a 

value greater than or equal to 128 (80 hexadecimal). Apply- 
. ing the logical OR to one of these values: 


1 2 
4 8 
16 32 


and to any graphics byte, will light the respective pixel. 
The SET/ RESET routine of KWIKDRAW determines which 


of these values to use by multiplying the B register by 2 and 
adding the carry flag value, then extracting 2 to the power of 
the resulting sum. The formula, where MOD is a remainder 
function, is 


bit = 2 t (MOD(Y/3) * 2 + MOD((INT(Y/3) * 
256 + INT(X/2)) / 4)) 


Once these numbers have been obtained, the screen storage 
byte is modified for the indicated action. Any nongraphics 


imal), and DE is set to the address of the sixth element of 
the P%( ) array. The LDIR op code then copies the screen 
to the storage area. Paging back into video RAM is ac- 
complished by reversing these registers so that the storage 
area is copied to the screen. 

A detailed description of the KWIKDRAW shape-table 
interpreter (listing 1) is included with this article in a 
separate text box. This, plus the remarks within the 
listing, will explain the structure of the program and 
detail the techniques used in this example of hybrid pro- 
gramming. 

The problem new users will most often experience with 
KWIKDRAW is incorrect handling of parameter passing. 
A BASIC programmer is used to having English-sounding 
words like PRINT and DRAW as commands. KWIK- 
DRAW takes a giant step backward in this respect. There 
is no easy way to remember which parameter goes in 
which element of the P ?6( ) array. 

I suggest that a copy of table 2 (the list of parameter 
codes) should be available for easy reference during pro- 
gramming with KWIKDRAW. 


A Graphics Editor 

CREATE is a handy utility program for defining the 
vector strings needed by KWIKDRAW (see listing 3). It is 
a graphics editor in much the same way that BASIC's 
EDIT mode is a text editor. Normally, you'll design a 
shape on a graphics worksheet and use CREATE for en- 
coding it into a vector string. 

Operation is simple; define two pairs of key X,Y coor- 
dinates at the prompts. The first is the position at which a 
reference model is drawn. The latter is for the working 
copy. Next, CREATE expects input of a series of vector 
characters that are to be edited. This is the only time 
you'll have to refer to table 1. You may use a null entry 
here to define your starting shape string as C—the plot- 
the-key-position vector described earlier. To edit a few 


byte at the position is first changed to a blank graphics byte. 
For a SET action, the pixel value is compared with the cur- 
rent byte using a logical OR operation. A RESET action is 
performed by complementing the pixel value and then per- 
forming a logical AND with the position byte. The resulting 
byte is saved at line 2980. Incidentally, this SET/RESET 
routine is modeled after the one found in the Level II ROM. 
Several modifications made it relocatable and speeded it up a 
bit, 

Both the SET/RESET and the CHARACTER routines 
check for coordinates that would modify bytes outside the 
storage area. When an X,Y pair is out of range, the routine is 
simply skipped—allowing shapes to be drawn wholly or par- 
tially off the screen. 

Finally, the last vector byte has been interpreted when the 
B register is decremented to 0 by the DJNZ on line 1750. Ex- 
ecution falls through to the paging and exit module. Here, 
the paging argument is again tested. A value of 0 or 2 causes 
the updated storage area to be copied onto the screen. Con- 
trol is then handed back to the BASIC program. 


changes to a predefined string, you may read it in from 
disk, set SHAPES to its value, and skip this input 
prompt. 

Commands recognized by CREATE are 


SPACEBAR Advance the cursor 

/ Back up the cursor 

A Abort edit without change to SHAPES 
ENTER Exit editor and save the shape 

D Delete a single vector 


L List (draw) the shape, cursor to start 

S Search for a vector 

C Change a single vector 

I Insert a single vector 

X Enter EXTEND mode (add vectors) 

0 Escape from S,C,I,X commands 

1-9 Vector keys for S,C,I,X commands 
Move-only vector—with <1> through 
c9» 


The L, S, C, and I commands are followed by a vector 
from the numeric keypad. The X command expects a 
series of such vectors. 

Visualize the keypad as being superimposed on the 
screen with 8 at the top, 4 on the left, 3 at the lower right, 
etc. Move the cursor and plot the resulting pixel by press- 
ing the key corresponding to the desired direction. Press 
the Shift key with the direction key to include a move- 
only vector. The 0 key is used to escape from any of the 
above commands. 

Some important data is displayed during the editing 
process: the current X,Y pixel coordinate, the current 
PRINT@ position, the length of the string, and the cur- 
rent offsets from the starting X and Y. Though positions 
are relative during KWIKDRAWT's interpretation of the 
shape, knowing the size of the shape is handy in defining 
multiple shapes (alphabetic characters, frames of anima- 
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tion), and the X,Y offsets are needed for chaining a series 
of complex figures. 

Pressing the Enter key from COMMAND mode saves 
the shape in the variable SHAPES for processing to disk. 
Don't have disks? Use LPRINT SHADES and copy it into 
your applications program. Don't have a printer? Get a 
pencil. 

Disk users will be prompted for a file name and a se- 
quential file is opened. You'll then be prompted for a line 
number and a variable name. The string is written as a 


BASIC line in the format 

line# variablename=”....vector characters...." 
For example: 

10240 SHAPES$(2,4) = "IDDFJHHI” 


The resulting file may be merged with an applications 
program that contains the KWIKDRAW routine. It 
would be easy to change the format so that the shape may 
be read as a DATA line. 


Multiple Pages and Other Trivia 

Some of the utility of KWIKDRAW will not be com- 
pletely apparent until it has been used a few times. For ex- 
ample, a working page may be filled with any byte (ex- 
cept 0 or 1) by 


CL$="CDDD” 


P%(0)=0 :P%(1)=5 0. 


P%(2)=VARPTR(CL$) 


X and Y to top left 
point to the four vectors 


P%(3)=2 — 255 byte to fill (in 
CHARACTER mode) 
P% (4)=16 scaling factor 
P%(5)=3 don't page IN or OUT 


UU=USRO(VARPTR(P % (0))) fill the page 


Use this as a subroutine for clearing a page before 
building a frame of animation. 

Sometimes BASIC is too slow in processing changes to 
a page between displays. By defining the P%( ) array 
with two dimensions, more than one page of video 
storage is available. For example, DIM Р %(517,2) pro- 
vides three (0, 1, and 2) separate pages for manipulation. 
Doubly dimensioned array variables are stored with the 
first-dimensioned subscripts varying fastest. Thus, 
P%(0,1) of the above example will actually be stored in 
the addresses sequentially adjacent to P% (517,0). 

KWIKDRAW doesn’t care what variable address it 
receives asthe USR parameter. It does expect this address 
to point to a series of parameters followed by 1024 bytes 
for paging. Therefore, any of the dimensioned pages may 
be accessed by placing the parameters in the elements 0 
through 5 of that subscript level, then invoking the 
shape-interpreter. At the expense of memory, multiple 
paging can provide maximum speed. 


Get your computer talking and save $126. 
The Type-’N-Talk™ speech synthesizer is now available for only $249. 


The Type-'N- Talk " text-to- 


О Spelling and phoneme access modes. 


speech synthesizer automatically 66 ө D 750 character buffer. 

translates your text into electronic O Data echo of ASCII characters. 

speech and allows your computer | IS O Complete installation and —— 

to speak with an unlimited vocab- | | prog emmiig ns re cons: 
Great new software 


ulary. Standard with an RS-232C 
interface, Type-"N-Talk has an 
internal microprocessor and 

7 50 character buffer. And 
remember, it doesn't use your 
computer's memory to make 
your text speak. 


Here's what you get. 


C Unlimited vocabulary SC-01 
speech synthesizer chip. 

О Text-to-speech 
algorithm for ^ 
translation. 

O RS-232C 
interface. 

О Selectable 
Baud < 
(7 5-9600). 
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ohar 


Type-'N-Talk is covered by a limited 
warranty. Write Votrax for a free copy. 
500 Stephenson Highway, 

Troy, MI 48084. — 


is available for 
Type-'IN- Talk equipped 
computer systems. 
To order, see your local 
computer retailer or call toll-free 


1-800-521-1350 


Michigan residents, call (313) 
588-0341. MasterCard, VISA or 
personal check ac- 
+ cepted. The price 
is $249 plus $4 
for delivery. 
Educational dis- 
count available. 
Add sales tax 1n 
Michigan and 
California. 
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Circle 429 on inquiry card. 


Listing 4: Subroutines for use with the KWIKDRAW program. 


ХЖ 
ЖЖ 
ЖЖ 
ЖЖ 
ЖЖ 

F** 
ЖЖ 
ЖЖ 
ЖЖ 
Ж Ж 
ЖЖ 


ASz" " 

IF X1-X2 AND Yl-Y2 THEN 
v=0 
IF Ү1>Ү2 THEN 
IF Yl«Y2 THEN 
IF X1>X2 THEN V-V OR 
IF X1<X2 THEN V=V OR 
AS-AStCHR$ (64-IN*1l6-*V 

GOTO 1010 


 ** 
ЖЖ 


998 
Subroutine compiles а vector string which will 
connect 2 points. Most useful for coordinate pairs 
separated by 3 or less vectors -OR- 

when the line between the points is straight. 

On entry Xl,Yl = starting point 
X2,Y2 ending point 

IN 1 for plot vectors, 
AS holds vector string 
Xl,Yl become X2,Y2 


999 


0 for move only 
On exit 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1999 


RETURN 


V=V OR 1 
V-V OR 2 
8 
4 
) 


Subroutine rotates a vector string 

on entry AS = string to rotate 

R number of 45 degree rotations 
B$ holds rotated vector string 


* 
* 
te tt 


(l-7) 
on exit t 


2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 


BS=" " 

FOR Ј=1 TO LEN(AS) 
V=ASC(MIDS$(AS,J,1)) 
FOR К=1 TO В 

ү2=0 

IF Vl AND 
IF Vl AND 
IF Vl AND 4 THEN V2=V2 OR 6 

IF Vl AND 8 THEN V2=V2 OR 9 

IF (V2 AND 3)=3 THEN V2=V2 AND 12 
IF (V2 AND 12)=12 THEN V2=V2 AND 3 


:Vl=V AND 15 


l THEN 
2 THEN 


V2-V2 
V2-V2 


OR 5 
OR 10 


2110 
2120 
2130 
2140 NEXT J 


VlzV2 
NEXT K 


: RETURN 


Listing 4 contains two subroutines that are useful in 
manipulating a predefined vector string. The routine at 
line 1000 demonstrates the flexibility of the bit logic of 
the shape-interpreter. Write a program that generates 
X,Y pairs—say a sine/cosine routine that draws a circle. 
For each new X,Y pair, call this routine and concatenate a 
string from the return value in A$. The result would be a 
vector string that will draw a circle in the blink of an eye. 

I determined that rotating a shape has limited value— 
considering the asymmetric nature of the TRS-80 pixel. 
Therefore, this is not a function handled by KWIK- 
DRAW. It is simulated in the subroutine at line 2000, 
which will rotate a shape in increments of 45 degrees. 

Normally, the resulting string would be typed into a 
program rather than calling this routine during opera- 
tion. 


BS=B$+CHRS$(V1 OR (V AND 240)) 


Conclusion 

The descriptions in this article can't convey the 
dynamic nature of shape-table graphics. I urge you to 
enter and use KWIKDRAW to see for yourself just what 
is possible. The effect is orders of magnitude beyond any- 
thing possible with BASIC alone. You've got a graphics 
tool now that can really "shape up" your TRS-80 graph- 
ics. Its use is limited only by your own imagination. Daz- 
zle your friends with your programming expertise... 
you might even dazzle yourself! a 


For $20, Mr. Rollins will provide a Model I disk. It con- 
tains the published listings plus some further examples of 


shape-table graphics, including a program that manipulates a 
jumbo ASCII character set. 
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they 


When your people 
need information 
from the company computer, 
should X 
be able to get it 
with their own 
two hands. 


Information. 

It can be useful or useless. 
Timeliness makes the 
difference. 


And therein lies the problem. 


In the conventional scheme of 
things, you can't get immediate 
answers from a computer. 
Because your questions can't be 
answered until they've been 
translated into FORTRAN or 
COBOL or RPG II or some 
other programming language. 

Consider, now, the achieve- 
ment of the Sperry Univac 
System 80 computer. 

One of the good things 
System 80 brings you is 
ESCORT, a unique program- 
ming language you and anyone 
else in your company can handle 


with fluency. Because it reads 
like English. And you work with 
simple sentences. 

ESCORT gives you the 
power to create your own pre- 
cisely defined reports instantly, 
whenever the need arises. 
Right at your desk. 

In fact, anyone in your orga- 
nization with a need to know 
can generate customized 
reports in a matter of minutes. 
ESCORT actually enables even 
a novice to create programs 
while learning. A tutorial mode 
takes the user through the 
process, step by step, explain- 
ing what's required. 

Because the information con- 
tentis defined by the user 
request, the user gets only the 
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SPERRY< 


Sperry Univac is a division and registered trademark of Sperry Corporation. 
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We understand how important itis to listen. 


information required. The com- 
puter gives you everything you 


asked for, not everything it has. 


So you not only save time 
getting data, you save time 
evaluating it. 

The potential for application 
spans all departments, at all 
levels, from top management 
on down. ESCORT dispenses 
the information riches of the 
data base to each according to 
his need. 

With or without ESCORT, 
System 80 is a superb medium- 


scale business computer. The 
fact is, it outperforms the 
competition, model for model, 
in most parameters of conse- 
quence. And as your needs 
expand, youcan upgrade capa- 
bilities without replacing the 
entire system. That is not 
universally true in the industry. 
The Sperry Univac System 
80. Another demonstration of 
how we at Sperry define our 
products by the real-world 
needs of the people who use 
them. Another demonstration 


= 


ofthe value of listening. 


We invite you to review the 
System 80’s uncommon capa- 
bilities. Our “System 80 vs. 
IBM” and our ESCORT bro- 
chures are a good place to 
begin. Copies are yours for the 
asking from your local Sperry 
Univac marketing office. 

Or call or write Sperry 
Univac, Department 100, P.O. 
Box 500, Blue Bell, PA 19424. 
Toll-free phone: 800-523-2496 
(9 a.m. to 5 p.m.). In Pa. call 
collect 215-646-3378. 


SYSTEM 80 
ESCORT 
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News and Speculation about Personal Computing 
Conducted by Sol Libes 


R aon Rumors: It's 
rumored that Commodore 
Business Machines and some 
of its alternate suppliers are 
working on CMOS (comple- 
mentary metal-oxide semicon- 
ductor) versions of the 6502 
microprocessor (used in the 
Apple II, Atari 400 and 800, 
and Commodore personal 
computers) that would allow 
low-power operation. ... 
One reliable source tells me 
that this year IBM plans to 
offer a high-resolution color 
video monitor for the Per- 
sonal Computer that emulates 
IBM's 3279 terminal ... 
Word has it that Radio Shack 
will soon start selling the 
Casio handheld computer and 
drop one of the Sharp models 
it currently handles. . . . It is 
rumored that Apple Com- 
puter Inc. will shortly cut the 
price for the Apple II and 
Apple III by 10%.... 
Sharp is reportedly working 
on a computer based on 
Motorola's 68000 micropro- 
cessor that will provide a 
single-user Unix operating 
system, similar to the Fortune 
Systems 32:16. 


War: Going on at 


the Shack? It is now over 
half a year since Radio Shack 
introduced its 16-bit com- 
puter, the Model 16, with the 
promise of a three-user oper- 
ating system running on the 
Motorola 68000 microproces- 
sor housed within the unit. 
However, so far purchasers 
can run only the old TRS-80 
Model II single-user 8-bit Z80 
operating system and applica- 
tions software. Rumors have 
been floating around that 
Microsoft was adapting its 
Xenix operating system for the 
Model 16. Now it turns out 


that the operating system was 
really being developed by 
Ryan-McFarland and that 
Tandy later changed its mind 
and went to Charles River 
Data Systems for the multi- 
user operating system, Final- 
ly, it is expected that Tandy 
will also offer a single-user 
16-bit operating system 
designed by Ryan-McFarland, 
in which case I wonder if there 
wil be upward migration 
from the single- to multiuser 
systems. 

Tandy reported that com- 
puter sales rose 69% for the 
last fiscal year, up to $624 
million from $369 million, and 
that these sales now account 
for 31% of the company's 
business—back in 1978, com- 
puters accounted for only 
2.496. Further, Tandy claims 
that the TRS-80 Model II ac- 
counted for 25% of its com- 
puter sales; the Model III, 
27%; the Color Computer, 
7.2%; pocket computers, 
2.5%; software sales, 8.5%; 
printer sales, 16.7%; and 
computer-related products, 
12.2%. (It is strange that these 
percentages do not total 
100 76.) 

Tandy also reported that 
gross profits as a percentage of 
sales were 59.396 —far higher 
than the norm for the elec- 
tronics industry. Net profits 
were reported to be 11%. 
Radio Shack now has 392 
computer centers and plans to 
open 125 more. It also sells 
computers through 5127 
company-owned stores and 
another 2999 franchised 
outlets, The number of stores 
will increase by 170 this year. 


A. IBM: Rumors concern- 
ing IBM's future plans suggest 
that the firm intends to enter 
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the portable-computer market 
with a "baby" Personal Com- 
puter system made outside the 
U. S. by Matsushita, that it is 
at the preproduction stage of a 
new 4-inch floppy-disk drive, 
and that it will introduce soon 
a 3270 IBM terminal emulator 
and RJE (remote job entry) 
package for the Personal 
Computer with an anticipated 
selling price of $700. A high- 
resolution color monitor is 
also expected that will allow 
the Personal Computer to 
emulate an IBM 3279 ter- 
minal Because the Personal 
Computer costs less than 
IBM's series 327x terminals, 
which are used with IBM's 
large mainframe computers, 
doubtless customers of such 
systems will be switching to 
the IBM Personal Computer 
for their terminal needs. 

IBM has also started selling 
enhancements for its Display- 
writer desktop word-proces- 
sor system that allow it to act 
as a terminal. Further, IBM 
now sells the p-System (Pascal 
language) for the Displaywrit- 
er for users who want it to 
function as a complete com- 
puter system. The Display- 
writer uses an Intel 8086 
microprocessor, and therefore 
it's strange that IBM doesn't 
plan to offer the MS-DOS and 
CP/M-86 operating systems 
for the unit, considering that 
these are available for the Per- 
sonal Computer. Of course, 
concurrent CP/M-86 for the 
Displaywriter can be pur- 
chased directly from Digital 
Research. I can only wonder 
now if Microsoft will offer 
MS-DOS for the unit. 

IBM offers one other desk- 
top unit, called the System 23 
Datamaster. It is the most ex- 
pensive of IBM's small com- 
puters but uses an 8-bit 


microprocessor (the Intel 
8085, an enhanced version of 
the 8080). It’s likely this pro- 
cessor was chosen because the 
Datamaster was introduced 
before the Displaywriter and 
the Personal Computer. The 
Datamaster offers much more 
disk storage capacity than 
either, however. 

It seems likely that IBM will 
replace the Displaywriter and 
Datamaster with enhanced 
versions of the Personal Com- 
puter, probably using the new 
Intel 80286 processor (an 
enhancement of the 8086). 
Thus the next Displaywriter 
may be the Personal Com- 
puter with a display and 
keyboard better suited to 
word processing, and the next 
Datamaster may be a Personal 
Computer with larger disk 
storage. In this way, IBM 
could maintain upward com- 
patibility through its entire 
line of desktop computers, 
terminal compatibility with its 
mainframes, and workstation 
compatibility with its new 
networking system. If this 
happens IBM will have the 
most comprehensive line of 
office-product computer 
systems in the industry. 

In the meantime, IBM is 
due to introduce soon its 
hard-disk option (using the 
Seagate 5%-inch drive) for the 
Personal Computer. Word is 
that the firm expects to sell 
about 300,000 this year alone. 
Also Tecmar, which develops 
peripherals and enhancements 
compatible with the Personal 
Computer, is reportedly plan- 
ning to introduce a Win- 
chester add-in using either one 
or two Syquest Technology 
3.9-inch, 5-megabyte hard- 
disk drives with removable 
media. This would be an ideal 
combination, allowing the 


user to easily back up the IBM 
hard disk. 

Recent advertisements from 
franchised IBM Personal 
Computer dealers have 
offered $500 worth of free 
software with the purchase of 
an IBM Personal Computer, 
some are offering discounts of 
up to 15%, and some dealers 
are offering financing. This 
may suggest that supply and 
demand have begun to catch 
up with one another. 

IBM has discovered that 
some of its franchised dealers, 
unauthorized dealers, and pri- 
vate entrepreneurs buy the 
minimum-priced 16K-byte 
version of the Personal Com- 
puter and add their own 
(much less expensive) memory 
and disk drives, then sell the 
full system either at list price 
or at a discount. À private en- 
trepreneur can buy the mini- 
mum-priced 16K-byte ma- 
chine with no disk drive for 
$1250, add three additional 
banks of memory chips (for as 
little as $10 each bank) and a 
Tandon disk drive (for about 
$300), and resell the machine 
for about 10% below the 
$2200 list price, making a $400 
profit. IBM is concerned be- 
cause the purchaser is buying 
a machine where only half of 
the products value is from 
IBM. The problem became 
apparent when purchasers 
took their machines in for re- 
pair to IBM service facilities. 
Perhaps IBM will take the 
tack Apple Computer Inc. 
considered when it was faced 
with the problem a few years 
ago: namely, sell only 
machines with full comple- 
ments of memory and disk 
drives. 


am Doings: 
Atari has filed a federal suit 
charging Commodore Виѕі- 
ness Machines with infringe- 
ment of Atari patents, de- 
signs, and trademarks for a 
joystick and paddle controller 


used in video games and com- 
puters. Commodore has 
launched a $22 million adver- 
tising campaign to drum up 
sales for its Commodore 64 
and VIC-20 personal com- 
puters. In the meantime, 
VIC-20s are selling like hot- 
cakes, and Commodore is 
turning out 9000 per day with 
the expectation that 1 million 
will be sold by the end of 
June. With a list price of under 
$200 and many merchandisers 
discounting to as low as $159, 
it is far and away the lowest- 
priced computer available 
with color-video capability. 
Surely many consumers are 
buying the VIC-20 instead of a 
video-game unit because they 
can buy a computer and a 
game player for the same price 
as a games-only machine. 

Several companies are sup- 
posedly planning to introduce 
emulators for the Commodore 
64 that will allow it to run 
Apple II, Atari 400 and 800, 
and TRS-80 software. How- 
ever, I would look very skep- 
tically at such emulators for 
several reasons: first, emu- 
lators virtually always run 
much slower than the real 
thing, which could take all the 
fun out of many games, Sec- 
ond, many software authors 
often write clever program 
routines that depend on hard- 
ware specific to the system for 
which the software was de- 
signed; programs including 
such routines will not run 
properly with an emulator. 
Therefore, before buying an 
emulator, check its operation 
carefully to make sure it can 
do what you want. 


Some Apple Bytes: Laser 
Microsystems, Corona, Cali- 
fornia, has announced that it 
is designing a plug-in pro- 
cessor card for the Apple II 
using the powerful new Na- 
tional Semiconductor 16032 
16-bit microprocessor. Laser 
expects to introduce a Unix- 
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like operating system for the 
board (the company also ex- 
pects to introduce IBM Per- 
sonal Computer and TRS-80 
versions later on). 

On the marketing front, 
reports say that Apple is still 
having friction with its in- 
dependent retail dealers. The 
most recent rub is Apple's new 
in-house national-accounts 
program to sell directly to the 
Fortune 1000 companies. Sec- 
ond, despite many attempts, 
Apple has been unable to con- 
trol sales by unauthorized dis- 
count retailers that are under- 
selling authorized dealers. 
These discounters are believed 
to be obtaining their Apple Ils 
from authorized dealers who 
overbuy to get a better dis- 
count and then secretly reship 
at just a few dollars above 
cost. Apple says it will take 
strong action to cut off the 
supply lines to unauthorized 
dealers. In the meantime, the 
six West Coast mail-order 
dealers cut off by Apple over 
a year ago, who then filed suit 
against Apple, have not been 
able to get the government to 
take up their case. 


Q. Clones and Look- 
Allkes: You can tell a really 


successful product by how 
many “clones” (imitations) 
exist for it. For example, I 
know of two TRS-80 Model 
I/Model III clones currently 
sold, and Apple Computer 
Inc. is trying to stop the im- 
portation and sale of a num- 
ber of clones from the Far 
East. Already about six IBM 
Personal Computer clones are 
made in the U. S., and at a 
Japan electronics show held 
this past October, Hitachi, 
Mitsubishi, NEC (Nippon 
Electric Company), Mat- 
sushita, Sanyo, and Toshiba 
all showed IBM-compatible 
systems, many of which will 
appear in this country later in 
the year. The question is 
whether a product is as com- 
patible as its manufacturer 
claims it is. Many clone sup- 
pliers contend that, compared 
to the original, their product is 
far superior, contains added 
features, and gives you more 
value for your dollar. 

You have to look closely at 
these claims because, in all too 
many cases, such statements 
conceal hidden snags. It may 
be that a clone maker cannot 
copy the original product ex- 
actly without violating some 
hardware patent or software 
copyright and thus has to get 
around this by changing part 


of the design and calling the 
change an added feature. The 
net result is that the clone is 
not a clone but a look- 
alike—it may be able to run 
some of the software made for 
the original but not all of it; 
or, it may work with some of 
the plug-in peripherals but not 
all of them. 

For example, one system 
that is advertised as IBM- 
compatible uses 3-inch floppy 
disks. Now how do you take a 
program supplied on an IBM 
Personal Computer 5%-inch 
floppy disk and get it into this 
new machine? I suppose what 
the supplier probably means is 
that once you get a program 
onto the 3-inch disk, it will 
run on the company's com- 
puter. 

Another system is adver- 
tised as disk-compatible with 
the IBM Personal Computer, 
the Osborne 1 and the Xerox 
820. Interpret this to mean 
that you can copy a file (or the 
whole disk) from one system's 
disk format to the other's, But 
how does the Personal Com- 
puter's 8088 program execute 
on the supplier's Z80-based 
system? And how does a pro- 
gram that uses the special I/O 
(input/output) features work 
on a system with different I/O 
procedures? What the manu- 


facturer really means by "disk 
compatibility" is that many 
(but not all) data or text files 
can be converted from the 
original format to run on the 
"compatible" machine. 

New companies entering 
the personal computer market 
will find their entry easier if 
they make their machines 
compatible with the dominant 
machines on the market. 
However, purchasers should 
look very closely at such com- 
patibility claims to see if 
something less than 10096 
compatibility is offered and, if 
so, whether this will create 
problems. 


og to Sample Z800: 
Word has it that Zilog will 
soon begin distributing 
samples of its new upgrade of 
the Z80, called the Z800, with 
production expected this fall. 
The Z800 will be upward 
compatible with the Z80 (in 
other words, it will execute a 
Z80 machine-code program) 
and will offer an expanded in- 
struction set and enhanced 
performance features. Zilog is 
promising a three- to five-fold 
performance improvement. 
The processor will run at 
clock speeds as high as 25 
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MHz and will be capable of 
directly addressing up to 500K 
bytes of memory using an in- 
ternal memory-management 
circuit with dynamic page 
relocation and memory pro- 
tection. It will have modes for 
both system programs (this 
mode is meant to be used by 
programs performing operat- 
ing-system functions that may 
access all registers) and user 
programs (this mode limits ac- 
cess to registers and prohibits 
execution of instructions that 
alter system status). 

The expanded instruction 
set will include multiply and 
divide instructions (8 and 16 
bits), will handle strings up to 
64K-bytes long, will allow 
system calls at the machine- 
code level, and lots more. It 
also has more addressing 
modes and features suited to 
multiuser and multiprocessing 
environments. No doubt the 
Z800 will have a tremendous 
impact on the 8-bit market, 
significantly improving the 
operation of CP/M-80 single- 
user systems and multiuser 
systems such as MP/M and 
TurboDOS. When the Z800 is 
coupled with version 3 of 
CP/M-80 (which is now called 
CP/M-), we can expect to 
see greatly enhanced single- 


Сы introduced: 
Digital Research Inc. an- 
nounced CP/M + (the newest 
version of CP/M-80) at the 
Comdex show in December 
and is expected to start ship- 
ping copies to customers this 
month, This is the third major 
upgrade of the CP/M-80 disk 
operating system since its 
original development nine 
years ago. In all cases, Digital 
Research has maintained up- 
ward compatibility for soft- 
ware running under CP/M. 

The first CP/M upgrade 
(version 1.4, introduced in 
1976) took what was a bare- 
bones DOS (disk operating 
system) and made it suitable 
as a general-purpose develop- 
ment system. Version 2 (1979) 
overcame many of the limita- 
tions of the earlier versions 
and improved CP/M's opera- 
tion for more sophisticated 
application programs, larger 
memory, and larger mass- 
storage systems. 

CP/M + has been enhanced 
for the newer generation of 
8-bit computers with banked 
memory systems having up- 
wards of 1 megabyte of 
memory and very large hard- 
disk systems. Further en- 
hancements speed up transfers 
between memory and disk 


has been improved. CP/M+ 
is also furnished with a greatly 
expanded set of utility files 
(such as a Help program). 
However, many of these utili- 
ties appear to have been avail- 
able previously for the earlier 
versions via CP/M user-group 
libraries. 

CP/M-+ still retains what is 
without doubt CP/M's great- 
est asset: a modular structure 
that allows programmers to 
implement the system on vir- 
tually any hardware system 
that executes Intel 8080 
machine code. The BIOS 
(basic input/output system) 
module, written by the system 
programmer, contains all the 
hardware drivers and soft- 
ware interfaces to the CCP 
(command control program) 
and BDOS (basic disk operat- 
ing system) parts of CP/M. It 
should be noted that CP/M+ 
has a greatly increased 
number of BIOS and BDOS 
calls for the added features. 
The generating of the actual 
CP/M-+ system program for 
a user's computer (what pro- 
grammers call the system pro- 
cedure) is much more com- 
plicated and hence more dif- 
ficult to create than under 
previous versions. A program 
is supplied by Digital Research 


mer generate CP/M 4 proper- 
ly. Also, CP/M-'s added 
features take up 4K bytes 
more of memory space; this 
should prove to be no prob- 
lem because CP/M-+ is in- 
tended to run on systems with 
memory expanded far beyond 
64K bytes. 


B. of the DOSes: 
Digital Research Inc. assured- 
ly has the 8-bit single-user 
DOS market sewn up with 
CP/M-80, and the new ver- 
sion will ensure that this posi- 
tion is maintained for a long 
time to come. However, the 
multiuser and 16-bit fields ap- 
pear to be up for grabs. While 
Digital Research's MP/M is a 
multiuser version of CP/M 
that allowsusers to run CP/M 
applications programs in a 
multiuser environment, the 
system is based on a single- 
processor system architecture 
and allocates a maximum of 
48K bytes of memory space to 
each user. Some time ago, 
Software 2000 of Arroyo 
Grande, California, released 
TurboDOS—a CP/M-com- 
patible DOS that performs 
disk buffering for better per- 
formance and allows print 


user systems. storage, and error-handling to help the system program- spooling so the user can go on 
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with other tasks while the sys- 
tem sends data to the printer. 
A software module is avail- 
able that allows multiple pro- 
cessors to be connected via 
any number of network con- 
figurations so that each user 
can access the resources of 
any others. (Software protec- 
tion can also lock resources to 
make them inaccessible.) This 
system is presenting a serious 
challenge to MP/M in the 
8080/Z80 multiuser/multi- 
tasking marketplace. Further, 
it is likely that other software 
houses may introduce similar 
packages. 

The 16-bit market as yet has 
no definite leader, although 
Microsoft with MS-DOS cur- 
rently appears to be the chief 
contender. When the first 
8086-based personal computer 
was introduced by Seattle 
Computer Products (SCP) 
back in 1979, there was no 
software for it. Digital Re- 
search was working on 
CP/M-86, but it was a low- 
priority project. Microsoft, 
however, created a version of 
BASIC in 8086 code, so SCP 
started furnishing BASIC with 
its system and wrote a DOS. 
A year later, Digital Research 
finally introduced CP/M-86 
just as other vendors started 
to introduce 8086-based sys- 
tems. CP/M-86 and SCP- 
DOS, although very similar in 
structure and operation, were 
not compatible. 

When IBM went looking 
for a disk operating system for 
the Personal Computer, the 
company approached Digital 
Research but for some reason 
didn't hit it off. Because IBM 
was also negotiating for 
Microsoft's BASIC, Microsoft 
quickly obtained the rights to 
SCP-DOS and adapted it to 
the Personal Computer. 
Microsoft renamed it MS- 
DOS and licensed it to about 
two-dozen other hardware 
vendors. 

Microsoft will soon in- 
troduce version 2 of MS-DOS 
to overcome some of the limi- 
tations of the first version, 
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provide more features, and 
achieve upward compatibility 
with . Microsofts Xenix, a 
multiuser/multitasking DOS 
based on the Unix operating 
system and licensed from Bell 
Laboratories. Digital Research 
has introduced a multitasking 
version of CP/M-86; how- 
ever, with IBM using MS- 
DOS (IBM calls it Personal 
Computer DOS) as its princi- 
pal operating system (the 
company also offers CP/M 
and the p-System at signifi- 
cantly higher cost) it's very 
likely that, in the 16-bit 
market at least, MS-DOS will 
dominate. What makes a 
DOS successful is the software 
available to run under it. It 
appears to me that there are 
far more software houses de- 
veloping software to run 
under MS-DOS than under 
CP/M-86. Most 8086 hard- 
ware suppliers appear to be 
hedging their bets by furnish- 
ing both operating systems. 


Moe: Sales to 


Stop: Following in the foot- 
steps of Apple Computer Inc. 
and Hewlett-Packard, two 
software suppliers are trying 
to stop mail-order sales of 
their products. Micropro In- 
ternational (creator of Word- 
star, et al) of Sausalito, 
California, and TCS Soft- 
ware, Houston, Texas, have 
notified dealers that they must 
cease mail-order sales and sell 
only to customers to whom 
they can provide post-sale 
support. Micropro is believed 
to have as many as 100 mail- 
order dealers. Considering the 
difficulty Apple has had try- 
ing to cut off mail-order sales, 
it will be interesting to see 
how successful software sup- 
pliers will be in this effort. 


І ntel Profile: Founded 
only 14 years ago, Intel Cor- 
poration has proved to be one 
of the most innovative com- 
panies in the microcomputer 
field. It has a long string of 


firsts: the first practical 
dynamic RAM, the first 
microprocessor, the first 


EPROM, the first 1K-bit static 
RAM, the first 8-bit micropro- 
cessor, the first 32-bit micro- 
processor, and the first single- 
chip microcomputer. It now 
employs nearly 17,000 people 
and does close to $1 billion of 
business. This year, Intel is ex- 
pected to introduce a 256K-bit 
EPROM, a 64K-bit EEPROM, 
and a 4-megabit bubble- 
memory device (a 16-megabit 
device is expected next year). 
A 1-megabit dynamic RAM is 
also in development (imagine 
a full 64K bytes in one in- 
tegrated circuit). 

In the microprocessor field, 
Intel expects to introduce a 
new 32-bit microprocessor 
called the 80386 (or iAPX386) 
that is upward compatible 
with the 8086 family. Intel will 
also start shipping the 80286, 
an enhanced 8086 with vir- 
tual-memory ability. We can 
expect to see a version of this 
device with 8-bit I/O also. 
The current iAPX-432 32-bit 
microprocessor is also due for 
an upgrade in microcode and 
interconnection capabilities to 
improve its throughput. It is 
also expected that the new 432 
will be able to handle giga- 
bytes of memory. Intel is also 
known to be doing research in 
speech recognition; however, 
introduction of any devices in 
this area still appears to be 
several years off. 


A Unix Status Report: 
My son (who is quite familiar 
with the Unix operating sys- 
tem) and I recently conducted 
a survey of Unix-like operat- 
ing systems for microcompu- 
ters. We canvassed 35 com- 
panies selling such operating 
systems for microcomputers 
and discovered the following: 
four companies sell Unix-like 
operating systems for 8-bit 
systems; two are for 6809 sys- 
tems and two for Z80 systems. 
All but one provide multitask- 
ing and multiuser facilities. 


Further, utilities are available 
that run on CP/M-based sys- 
tems and provide many Unix- 
like facilities such as I/O redir- 
ection and hierarchical file 
system. 

An incredible number of 
software houses are now sup- 
plying Unix-licensed and 
Unix-like operating systems 
for 16-bit microcomputers. 
The most popular version is 
for Motorola's 68000, second 
is for Zilogs 28000; less 
popular are versions for the 
Intel 8086 and the National 
Semiconductor 16032, the lat- 
ter probably because it is so 
new. Virtually all of these 
operating systems require 
large memories and hard-disk 
systems, Although almost all 
of these systems provide the 
basic features of Unix, most 
are lacking features such as 
virtual-memory management. 
Many lack process- and 
memory-management fea- 
tures common on standard 
minicomputer Unix systems. 

Also, Unix systems typical- 
ly have good program devel- 
opment and text processing 
support. However, you may 
have to pay extra for anything 
other than the minimum with 
these systems. Nearly every 
vendor charges extra for lan- 
guages such as BASIC, Pascal, 
FORTRAN, and COBOL. 
Some even charge extra for a 
C compiler (Unix is written in 
C). Further, none offer a high- 
level debugger (sdb is the stan- 
dard utility that Unix pro- 
grammers use for debugging C 
programs). Lack of a debug- 
ger certainly makes program 
development more of a hassle 
and more time consuming. It's 
interesting that three suppliers 
provide CP/M emulators that 
run as a task under Unix. 


N.. Machine Goes to 
Hollywood: Tracy Kidder's 
book The Soul of a New 
Machine (Little, Brown, 1981) 
won a Pulitzer prize for 
general nonfiction, and now 
Columbia Pictures has taken 


an option on it to possibly 
make it into a movie. The 
book describes in a very 
human way the struggle to 
develop the Data General 
MV-8000 32-bit super mini- 
computer. 


The Software Stars: 
Which are the three top-selling 
microcomputer software 
packages to date? If you 
guessed Microsoft BASIC, 
CP/M, and Visicalc, give 
yourself a gold star. Microsoft 
BASIC, which is now running 
on more than 1 million micro- 
computers, is the top seller. 
Originally written in 1975 by 
Bill Gates and Paul Allen to 
run on the MITS (manage- 
ment information and text 
system) Altair 8800 computer, 
it is today available on vir- 
tually every major microcom- 
puter system and is considered 
the standard for BASIC inter- 
preters. It has been im- 
plemented on some large com- 
puters. Second in popularity is 
the CP/M disk operating sys- 
tem currently running on over 
a half-million microcomputers 
and more than 600 different 
systems. Written by Gary 
Kildall in 1974, its first ap- 
pearance was on the IMSAI 
8080 microcomputer system in 
1976. Third is Visicalc, written 
for the Apple 11 computer in 
1979 by Dan Bricklin, Bob 
Franston, and Steve Lawr- 
ence; it has already sold over 
300,000 copies and is current- 
ly available for many other 
systems as well. 

All three packages were 
developed on large computer 
systems by pioneering in- 
dividuals working outside of 
commercial organizations. 
They did not perceive the 
broad-based acceptance that 
their efforts would receive, 
and at the time they didn't 
realize that within à few years 
they would be leaders of large 
companies employing a hun- 
dred or more people and 
grossing many millions of 
dollars each year. 


a AE Predicted: 
Currently several hundred 
microcomputers are on the 
market, all based on a mere 
handful of microprocessors, 
operating systems, and appli- 
cation programs. Therefore, 
many of the systems are near- 
ly identical inside and out. Yet 
there is a limited amount of 
dealer shelf space on which to 
show them, creating a bottle- 
neck at the retail level. System 
suppliers have tried to become 
much more aggressive in their 
marketing, but only the 
better-financed and estab- 
lished companies are suc- 
ceeding. Add to this the cur- 
rent recession, and it's no sur- 
prise that industry pundits are 
predicting a shakeout among 
personal computer manufac- 
turers in the very near future 
as marketing becomes more 
important than the products 
themselves. 


W ars New in Video 


Games?: Mattel and General 
Instrument Corporation have 
announced a new venture 
called Playcable that will 
allow owners of Mattel In- 
tellivision units to access 
games via cable-television 
systems. Control Video Cor- 
poration of Washington plans 
a similar service, to be ac- 
cessed via the telephone lines, 
for Atari 5200 game owners. 
Meanwhile, Compuserve is 
offering games that can 
accommodate up to 10 players 
at a time. Compuserve claims 
that one game, called Mega- 
wars, is its second largest 
revenue producer, attracting 
2000 players a week at a rate 
of $5 per hour. X-rated games 
are also becoming quite an at- 
traction in bars and even at 
home. 

Gross income from arcade 
games has skyrocketed in the 
last few years but appears to 
have leveled off at about $8 
billion (yes, billion) and 
arcade-game suppliers are 
searching for new ways to in- 
crease game playing. Thus 


under development and due 
shortly on the arcade scene 
are games using videodiscs 
and three-dimensional games 
in which the enemy appears to 
be hurtling objects directly at 
the player. The videodisc 
creates more life-like pictures 
and sound, with explosions 
that are more like the real 
thing. Atari has already 
demonstrated a prototype 
game using holography to 
create ghost-like three- 
dimensional images. There is 
no word on whether the firm 
actually plans to produce it. 


R andom News Bits: 
Radio Shack has cut the price 
of its Color Computer from 
$399 to $299, no doubt to be 
more competitive with Com- 
modore, Texas Instruments 
and Atari. .. . Comprocsys 
Ltd, 1 Branch RD, Park St., St 
Albans AL1 4RJ, England, is 
seling a ROM for the ZX81 
that turns that $99 machine 
into a development system 
with full-screen editor, multi- 
file operating system, as- 
sembler, debugger, and more. 
...Intel appears to be the 


first company to meet the De- 
partment of Defense specifica- 
tions for its comprehensive 
subset of the Ada language. 
.. . Hewlett-Packard has 
established a new Personal 
Office Computer division in 
Sunnyvale, California, that 
will be separate from the Per- 
sonal Computation group, 
which produces the com- 
pany’s current line of personal 
computers. ... Users of 
Compuserve will soon be able 
to use the U. S. Postal Service 
E-COM (Electronic Computer 
Originated Mail). Unfortu- 
nately, it is only available to 
business users... . NEC 
claims to have developed a 
software technique for recog- 
nizing handwritten characters 
with 99.5% accuracy. 


MAIL: | receive a large 
number of letters each month 
as a resuit of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


Sol Libes 
clo BYTE Publications 
POB 372 
Hancock, NH 03449 m 


BYTE's Bits 


Articles on 
Computers and 
Writing Sought 


The Writing Instructor is a 
quarterly journal on teaching 
composition, The theme of 
the Summer 1983 issue will 
relate computers to writing in- 
struction. Authors are en- 
couraged to submit articles 
about computer-aided instruc- 
tion, the use of word-process- 
ing and interactive computer 
programs for composition, 
personal classroom ехрегі- 
ences using computers in 
writing instruction, computer- 
aided assessment of student 
tests, and speculative or 
reflective essays on the im- 
plications of computers in the 


humanities. 

Articles should be no longer 
than 15 double-spaced type- 
written pages. You may use 
internal documentation when- 
ever practical; otherwise, use 
the MLA Handbook. Submit 
two copies of your manuscript 
along with pertinent bio- 
graphical information and a 
stamped, self-addressed 
envelope to The Writing In- 
structor, c/o The Freshman 
Writing Program, University 
of Southern California, Los 
Angeles, CA 90089, Attn: 
Randall Adams, Issue Editor, 
Summer 1983. 
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Event Queue 


February 1983 


February 

Continuing Engineering Edu- 
cation, George Washington 
University, Washington, DC. 
Among the courses being of- 
fered are “Selecting Small 
Computers for Business and 
Government,” “Local Com- 
munication Networks and 
Digital PBXs,” and "Com- 
puter Communications Sys- 
tems and Networks.” Course 
fees range from $685 to $855. 
Further details are available 
from Douglas Green, Con- 
tinuing Engineering Education, 
George Washington Univer- 
sity, Washington, DC 20052, 
(800) 424-9773; in the District 
of Columbia, (202) 676-8515. 


February 

Seminars of Interest to 
Women Professionals, various 
sites in the New York City and 
Boston metropolitan areas. 
This series of one- and two- 
day seminars is presented by 
Boston University Metropoli- 
tan College. Among the topics 
on the agenda are “Tactical 
Innovations in Marketing 
Management,” “Sales Man- 
agement for Today’s Newly 
Promoted Sales Manager,” 
and “Data Processing Funda- 
mentals for Accounting and 
Financial] Managers.” The 
seminar fees are $325 and 
$495, depending on duration. 
For registration information, 
contact Ms. Joan Merrick, 
University Seminar Center, 
Suite 415, 850 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 738-5020. 


February-March 

Courses for Developers and 
Users of Computer Systems, 
various sites throughout the 
U.S. Among the courses being 
offered by the AMA (Ameri- 
can Management Associa- 
tions) are “Fundamentals of 
Data Processing for the Non- 
data Processing Executive,” 
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“BASIC: A Computer Lan- 
guage for Managers,” and 
‘Database Concepts and De- 
sign.” For complete registra- 
tion and course information, 
contact the AMA, 135 West 
50th St., New York, NY 
10020, (212) 586-8100. 


February-]une 

Intensive Seminars of Interest 
to Data Processing Profession- 
als, Boston metropolitan area. 
Among the two- to five-day 
seminars offered are "Project 
Management" and "Data 
Communications.” Registra- 
tion fees range from $495 to 
$975. For a seminar bulletin, 
contact Ms. Ginny Bazarian, 
Office of Continuing Educa- 
tion, Higgins House, Worces- 
ter Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 


February-]une 

Seminars in Simulation, Man- 
agement, Statistics, and Com- 
puter Science, various sites 
throughout the U.S. "Simula- 
tion Modeling for Decision 
Making,” "Database Design,” 
and "Satellite Communica- 
tions Technology” are some of 
the topics to be presented. For 
details, contact the Institute 
for Professional Education, 
POB 756, Arlington, VA 
22216, (703) 527-8700. 


February 14-18 

Auditing in the Contem- 
porary Computer Environ- 
ment, New York, NY. This 
course is designed for internal 
auditors and financial and 
data-processing professionals. 
It provides a comprehensive 
audit approach for computer- 
based systems, including how 
to evaluate controls and how 
to design a program of tests 
using questionnaires, check- 
lists, software tools, and flow 
charts. For details, contact 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd., Carol Stream, 
IL 60187. 


February 15-18 

Embedded Computer Sys- 
tems, Boston, MA. Partici- 
pants in this course will learn 
how to design reliable and 
fault-tolerant systems, how to 
implement real-time and inter- 
rupt-driven controls, and how 
to evaluate bus structures, 
protocols, and networking. 
The registration fee is $845. 
For details, contact Ruth Dor- 
dick, Integrated Computer 
Systems, 3304 Pico Blvd., 
POB 5339, Santa Monica, CA 
90405, (213) 450-2060. 


February 15-18 

Peripheral Array Processors 
for Signal Processing and 
Simulation, University of 
California, Los Angeles. The 
fee for this course is $845, 
Contact Marc Rosenberg at 
the UCLA Extension, Contin- 
uing Education in Engineering 
and Mathematics, 6266 
Boelter Hall, Los Angeles, CA 
90024, (213) 825-1047. 


February 15-18 

Designing Real-Time Hard- 
ware for Digital Signal and 
Image Processing, Washing- 
ton, DC. Participants in this 
short course will learn how to 
implement digital filters, fast 
Fourier transforms, correla- 
tion, modulation, and other 
real-time processes by design- 
ing with general-purpose 
16-bit microprocessors. Case 
histories and lectures will be 
featured. The fee is $845. For 
further details, contact Ruth 
Dordick, Integrated Com- 


puter Systems, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, (213) 
450-2060. 


February 16-18 

The Third Annual TALMIS, 
Ambassador West, Chicago, 
IL. This conference brings to- 
gether software publishers and 
users of microcomputer-based 
training systems. Issues on the 
agenda include the home mar- 
ket, local networking, new 


hardware, and successful dis- 
tribution channels. Question- 
and-answer sessions will be 
held. Further information is 
available from Mary O'Keefe, 
TALMIS Inc., 115 North Oak 
Park Ave., Oak Park, IL 
60301, (312) 848-4000. 


February 16-19 

Data and Telecommunica- 
tions/Japan. Exposition ‘83, 
Tokyo Ryutsu Centre, Tokyo, 
Japan. For information, con- 
tact Cahners Exposition 
Group, Cahners Plaza, 1350 
East Touhy Ave., POB 5060, 
Des Plaines, IL 60018, (312) 
299-9311. In Japan, contact 
Cahners Exposition Group 
S.A., Hino Building 3F, 3-4-11 


Uchikanda, Chiyoda-ku, 
Tokyo 101, Japan; tel: 
03-254-6041. 
February 21-23 


Office Automation Confer- 
ence, Civic Center, Philadel- 
phia, PA. More than 200 ex- 
hibitors are expected to parti- 
cipate in this conference. Fifty 
technical sessions will explore 
such topics as current and ad- 
vanced office technology and 
human factors and social 
issues. Further details are 
available from the American 
Federation of Information 
Processing Societies Inc., 1815 
North Lynn St., Arlington, 
VA 22209, (703) 558-3624. 


February 22-26 

The Eighteenth Annual Bias- 
Microelettronica '83, Milan, 
Italy. This international ex- 
hibition is expected to attract 
more than 80,000 visitors. 
Areas of interest include ac- 
tive and passive components, 
instrumentation and equip- 
ment for component manu- 
facturing, laboratory instru- 
mentation, microcomputers, 
peripherals, and telecommuni- 
cations systems. For informa- 
tion, contact Ente Italiano 
Organizzazione Mostre, Bias- 
Microelettronica ‘83, Viale 


Premuda 2, 20129 Milan, 


Italy; tel: 796.096; Telex: 
CONSEL 334022. 

February 23-25 
Microcomputers in Educa- 


tion, New York, NY. This 
hands-on workshop is de- 
signed for teachers and ad- 
ministrators. Topics on the 
agenda include Logo, Pascal, 
microcomputers as laboratory 
instruments, and microcom- 
puters in mathematics and 
science. Fees range from $120 
to $300, depending on length 
of participation. For full 
details, contact Technical 
Education Research Centers 
Inc., 8 Eliot St., Cambridge, 
MA 02138, (617) 547-3890. 


February 24-25 

Computers in Construction, 
San Diego, CA. This seminar 
is designed to assist construc- 
tion contractors and construc- 
tion management firms in ac- 
quiring computer systems. 
The registration fee is $395. 
For further information, con- 
tact CIP Information Services 


Inc., 1105-F Spring St., Silver 
Spring, MD 20910, (301) 
989-7933. 

February 25-27 


The Second Annual Com- 
puter Expo ‘83, Tupperware 
Convention Center, Orlando, 
FL. This exposition focuses on 
hardware, software, word 
processing, graphics, регі- 
pherals, supplies, services, 
and computer furnishings for 
mini- and microcomputers. 
Seminars will be held. For 
details, contact Tom Blayney, 
POB 1185, Longwood, FL 
32750, (305) 339-1731. 


March 1983 


March 

Continuing Engineering Edu- 
cation Courses, George Wash- 
ington University, Washing- 
ton, DC. Among the courses 


being offered are "Managing 
Data Processing Systems in 
Multiproject Environments" 
and "Design of Digital Con- 
trol Systems." Feesrangefrom 
$685 to $855, Further details 
are available from Douglas 
Green, Continuing Engineer- 
ing Education, George Wash- 
ington University, Washing- 
ton, DC 20052, (800) 424- 
9773; in the District of Colum- 
bia, (202) 676-8515. 


March 1-4 

Computer Network Design 
and Protocols, Washington, 
DC. This short course empha- 
sizes the practical aspects of 
network design, interfacing, 
protocols, and packet switch- 
ing. Topics include how to de- 
termine system requirements, 
how to use packet- and mes- 
sage-switching techniques, 
and how to interface local sys- 
tems to value-added net- 
works. The fee is $845. For 
more information, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 


Blvd., POB 5339, Santa 
Monica, CA 90405, (213) 
450-2060. 
March 4-5 


Conference on Computer 
Technology: The Challenge to 
Business and Industry, Brown 
University, Providence, RI. 
Plenary addresses and semi- 
nars will focus on such topics 
as future technology and ap- 
plications, robotics, and train- 
ing and education require- 
ments. For additional infor- 
mation, contact the Confer- 
ence on Computer Techno- 
logy, Registration Office, 
AIESEC Box 1930, Brown 
University, Providence, RI 
02912, (401) 861-4835. 


March 7-11 

Computer-Aided Engineering 
and Manufacturing: Seminars 
and Exhibition, McKimmon 
Center, North Carolina State 
University, Raleigh. This 
comprehensive program is de- 


In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75, or 85 


Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 


MULTI-PROGRAMMER 


Features: 

e Dedicated keys and large 
display vocabulary for ease of use. 

e |/ © - 6 baud rates, 13 formats including 
Intellec, Textronix and Motorola. 

e EPROMs, E?PROMs and bipolars. 

* Gang option - programs eight at once. 

* Remote control option. 


SYSTEM-10 


єп 


PROGRAMS 
OVER 250 
DEVICE TYPES 


FUNCTIONS: CRC-RAM 


DISPLAY DEVICE DATA LOAD DATA 
EDIT RAM DATA GOMPARE FIELDS 
DEVICE PROGRAM FILL MEMORY FIELD 
TYPE SELECTION BLOCK MOVE 

| DIAGNOSTICS 
and more. 


BIVITIE IK} COMPUTER SYSTEMS CORP 


2283 Еаѕі Linton Blvd. Delray Beach, Fla, 33444. - [305] 272-2051 
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signed to update manufactur- 
ing managers, engineers, and 
professionals on the capabili- 
ties of computers, micropro- 
cessors, robotics, and CAD/ 
CAM (computer-aided design/ 
manufacturing) systems 
through discussions, hands-on 
experience, and demonstra- 
tions. For further information, 
write to Robert Edwards, In- 
dustrial Extension Service, 
North Carolina State Univer- 
sity, POB 5506, Raleigh, NC 
27650. 


March 8-9 

ACM SIGCOMM '83—Sym- 
posium on Communications 
Architectures and Protocols, 
University of Texas, Austin. 
This symposium is sponsored 
by the Association for Com- 
puting Machinery. Address 
inquiries to Rebecca Hutch- 
ings, Honeywell/FSD, 7900 
Westpark Dr., McLean, VA 
22102, (703) 827-3982. 


WORDSTAR 
MRILMERGE 


THIS 


Р.0. &0Х 6291 
EL PASO TEXAS 
799Ø6-6ØS | 


MasterCard 
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THE ULTIMATE 


THE ULTIMATE SOFTWARE PACKAGE FOR YOUR CPH HRCHLNE 


+300 


(REFFERENCE CARDS INCLUDED ) 
IS A LIMITED DFFER-DRDER NOW 
MONEYDRDER, COD, CREDITCARD ORDERS 
SHIPPED WITHIN 24 HRS 
PERSONAL CHECKS ТАКЕ 10 DAYS (MANUALS NOT INCLUDED 
CALL «8/155 533-8725 NOW 


DR SEND YOUR ORDER TU: 
HAL SOFTWARE BROKERAGE 


WHEN HAL SPERKS 2001 


March 8-10 

Semicon/Europa '83, Zuespa 
Convention Center, Zurich, 
Switzerland. The Semicon- 
ductor Processing and Equip- 
ment Symposium will include 
technical papers and exhibits 
on such topics as process-re- 
lated defects, pattern defini- 
tion, and process chemistry. 
Full details are available from 
the Semiconductor Equipment 
and Materials Institute Inc., 
Suite 212, 625 Ellis St., Moun- 
tain View, CA 94043, (415) 
964-5111. 


March 8-11 

Distributed Processing, Mini 
and Microcomputer Imple- 
mentations, Washington, DC. 
This course is designed to pro- 
vide a comprehensive intro- 
duction to distributed process- 
ing hardware and software. 
Topics of interest include 
unique design requirements of 
distributed systems and how 


MPM. HAL 
DATABASE 


TEXAS RESIDENTS 
ADD £7 SALES TAX 
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LISTENS } 
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to partition systems tasks and 
hardware. The fee is $845. 
Further details are available 
from Ruth Dordick, Inte- 
grated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(213) 450-2060. 


March 8-11 

Local Area Networks, Los 
Angeles, CA. This course 
focuses on the practical inte- 
gration of available software 
and hardware elements, based 
on an understanding of net- 
work architectures and pro- 
tocols. The fee is $845. For 
further details, contact Ruth 


Dordick, Integrated Com- 
puter Systems, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, (213) 
450-2060. 
March 9-11 


Secretary Speakout '83, 
Sheraton Hotel, Boston, MA. 


ZIP PACK 
RELOAD RIBBONS 


FOR 
NEC 8023A 
APPLE PRINTERS 
C. ITOH PROWRITER' 


$7.99 EA 


MEMOREX 
DISKETTES 


5% SINGLE SIDE - DUAL DENSITY 


$94 


10 PACK 


PUT PRICES IN CHECK 


389. 99 DOZ. 


COMPLETE LINE OF OTHER RIBBONS AVAILABLE, PLEASE CALL 
ALL ABOVE PRICES INCLUDE SHIPPING 


Check-Mate 


51 DIAUTO DR. NS P.O. BOX 103 
RANDOLPH, MA 02368 
TOLL FREE 800-343-7706 


WE ACCEPT MASTER CARD & VISA 
MASS. RESIDENTS ADD 5% SALES TAX 
PHONES OPEN 9AM-7PM EASTERN TIME 


IN MASS 617-963-7694 


The theme for this symposium 
is "Ihe Professional Secre- 
tary's New Identity in the In- 
formation Age." Speakers will 
address the impact of office 
technology through case 
history presentations, panels, 
open microphone sessions, 
and discussion groups. This 
event is sponsored by the Pro- 
fessional Secretaries Interna- 
tional Research and Educa- 
tional Foundation. Full details 
are available from Candace 
M. Louis, PSI, Crown Center 
G-10, 2440 Pershing Rd., 
Kansas City, MO 64108, (816) 
474-5755. 


March 12-17 

The Twenty-fourth Annual 
Management Conference of 
the Electronic Representatives 
Association, Cancun, Mexico. 
Educational programs, special 
meetings, round-table discus- 
sions, and workshops will 


highlight this annual event. 


CARTRIDGE RIBBONS FOR 


EPSON 


MX-80 MX-100 
$7.99 


$809.99 


$42.95 
5139.86 
LABEL 
SPECIAL 
$#% 99 

a /K 
(BK/MIN.) 


1 ACROSS 7.0149) 18 CONTINUCHUS LABELS 
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Contact the Electronic Repre- 
sentatives Association, 20 East 
Huron St., Chicago, IL 60611, 
(312) 649-1333. 


March 14-15 

The Seventh Annual Confer- 
ence of the Michigan Associa- 
tion for Computer Users in 
Learning—M ACUIL '83, Hyatt 
Regency, Dearborn, МІ. Ses- 
sions and speakers will high- 
light this conference. For more 
information, contact Betty 
VandenBosch Shaw, Coordi- 
nator of Mathematics, Flint 
Community Schools, 923 East 
Kearsley, Flint, MI 48502, 
(313) 762-1007. 


March 14-17 

The Seventh Annual Federal 
Office Systems Expo—FOSE 
'83, Washington Convention 
Center, Washington, DC. Six- 
ty high-level sessions will 
cover the development of inte- 
grated office systems in both 


invoices, statements and letterheads 


government and industry. 
More than 200 companies will 
display the latest in office sys- 
tems technology. For more in- 
formation, contact Mary Beth 
Gouled, National Trade Pro- 
ductions Inc., 9418 Annapolis 
Rd., Lanham, MD 20706, 
(800) 638-8510; in Maryland, 
(301) 459-8383. 


March 14-18 

Computer Graphics Applica- 
tions for Management and 
Productivity —CAMP '83, In- 
ternational Congress Center, 
Berlin, West Germany. This 
conference features tutorials, 
technical papers, and exhibits 
that reflect the practical ap- 
plications and state of the art 
of computers and computer- 
graphics technology. Topics 
on the agenda include com- 
puter-aided design and manu- 
facturing, sales-support 
graphics, and improving the 
use of engineering data. A 


work with programs from over 200 software 
sources ... or program forms with guides provided. Full 
гв catalog also has stock tab paper, diskettes, other 


supplies. 


e Quality products, low prices ° Small quantities 


* No "handling charges" 


* Money-Back Guarantee 


Fast service by mail or PHONE TOLL FREE 
1 + 800-225-9550 (Mass. res. 1 + 800-922-8560) 


NAME 


OMPANY 


CITY, STATE and ZIP 


SOFTWARE BRAND о heip us send corraci info.) PACKAGE й a Oo own 
MODEL PEON 
COMPUTER MAKE C 


= yum оегы; 
:тріоуве: 


Nebs 
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78 Hollis Street, Groton, Massachusetts 01471 


‚А division of New England Business Service, Inc. 


hardware and software ex- 
hibition will be held. Full par- 
ticulars are available from the 
World Computer Graphics 
Association, Suite 250, 2033 
M St. NW, Washington, DC 
20036, (202) 775-9556. 


March 15-16 

Selecting a Microcomputer for 
Scientific and Engineering Ap- 
plications, Colorado School 
of Mines, Golden, CO. This 
short course reviews hardware 
and software technology for 
potential buyers of microcom- 
puters in relation to specific 
scientific and engineering ap- 
plications. The fee is $195. 
Contact the Space Office, 
Colorado School of Mines, 
Golden, CO 80401, (303) 
273-3321. 


March 15-18 
Distributed Processing, Mini 
and Microcomputer Imple- 


mentations, San Diego, CA. 
For details, see March 8-11. 


March 15-18 

Local Area Networks, Boston, 
MA. For details, see March 
8-11. 


March 16-17 

Business-Expo, Houston, TX. 
This show features everything 
from computers, copiers, and 
telephone equipment to in- 
terior decorating, office 
design, and financial consult- 
ing. More than 20 seminars on 
business technologies will be 
offered. Complete details are 
available from Business-Expo, 
702 East Northland Towers, 
15565 Northland Dr., South- 
field; MI 48075, (313) 
569-8280. 


March 17-19 

The Third Annual Microcom- 
puters in Education Confer- 
ence, Arizona State Universi- 


All the STORAGE 
and 


Allthe SOFTWARE 


you ever wanted on the IBM-PC, 
IN ONE INTEGRATED PACKAGE 


Complete 
Integrated 
Accounting 
system: 


e A/P 


e A/R 
e G/L 


" * 
me laa "ү 
= | 
и" x 


e Perfect Writer 
e Perfect Speller 
e Perfect Filer 


e Perfect Calc 


e Payroll - 
e Inv. BQL2° аа 2m ; 
E, 


5 MB HARD DISK 
plus LISTED SOFTWARE 


$2,995. = 


10 MB 


available 


The Business Manager" 
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ty, Tempe. The theme for this 
conference is "Forward to the 
3 C's: Communicating, Calcu- 
lating, and Computing." De- 
monstrations, workshops, 
and presentations will em- 
phasize the potential of com- 
puters to revolutionize the 
learning process. Topics to be 
explored include how com- 
puters are changing the nature 
of: content in subject areas, 
teaching, and what it means 
to be well educated. Univer- 
sity credit will be available. 
Further information can be 
obtained from Marilyn Sue 
Ford, B-47 Payne Hall, Col- 
lege of Education, Arizona 
State University, Tempe, AZ 
85287, (602) 965-7363. 


March 18-20 

The Eighth West Coast Com- 
puter Faire, Civic Auditorium 
and Brooks Hall, San Fran- 
cisco, CA. Attendance this 
year is expected to reach 
40,000. More than 600 ex- 


hibitors and a wide assort- 
ment of seminars make this 
one of the largest annual com- 
puter shows. For more infor- 
mation, contact The Com- 
puter Faire, 333 Swett Rd., 
Woodside, CA 94602, (415) 
851-7075. 


March 21-24. 

Interface ‘83, Miami Beach 
Convention Center, Miami, 
FL. This conference will cover 
all aspects of data com- 
munications and information 
processing in technology, 
management, policy, and 
strategy. It is cosponsored by 
McGraw-Hill's Business Week 
and Data Communications 
magazines. For further details, 
contact The Interface Group, 
160 Speen St, POB 927, 
Framingham, MA 01701, 
(800) 225-4620; in Massachu- 
setts, (617) 879-4502. 


March 21-24 
Personal Microcomputer In- 


terfacing and Scientific Instru- 
mentation Automation, Vir- 
ginia Polytechnic Institute and 
State University, Blacksburg, 
VA. This is a hands-on work- 
shop where the participant de- 
signs and tests concepts with 
the actual hardware. The fee 
is $595. For more information, 
contact Dr. Linda Leffel, 
C.E.C., Virginia Tech, 
Blacksburg, VA 24061, (703) 
961-4848. 


March 22-24 

Cincinnati Business Show, Ex- 
hibition-Convention Center, 
Cincinnati, OH. A wide range 
of products and services will 
be displayed, including com- 
puters, satellite equipment, 
electronic mail systems, and 
telecommunications equip- 
ment. For more information, 
contact Ray G. Nemo, Cin- 
cinnati Business Show, 10608 
Millington Court, Cincinnati, 
OH 45242, (513) 791-6300. 


March 22-25 

Computer Network Design 
and Protocols, San Diego, 
CA. For details, see March 
1-4. 


March 22-25 

Embedded Computer Sys- 
tems, Washington, DC. For 
details, see February 15-18. 


March 24-25 

Computers in Construction, 
Orlando, FL. For details, see 
February 24-25. 


March 24-25 

The Western Educational 
Computing Workshops, Hay- 
ward, CA. These workshops, 
sponsored by the California 
Educational Computing Con- 
sortium, provide demon- 
strations and hands-on ex- 
perience with new computer 
applications, software, and 
hardware. Contact Jerry 
Rose, Computer Center, 


California State University, 


The Byte Shop* 
Franchise Opportunity. 


Computer retailing has survived the economic hard 


times like no other industr 


Retailing: 
The growth indusiry of the 1980s. 


: with phenomenal growth 


and profit. 

Just wait until the 
economy gets hot! 

That's why this is a 
good time to consider 
the Byte Shop® oppor- 
tunity. 

If you are motivated 


to make a commitment to success in the computer re- 
tailing industry, you owe it to yourself to evaluate the 
Byte Shop? Franchise prospectus. Cash required: 


$60,000. Franchise fee only 


Just call or write. 
21130 Cabot Boulevard 
Hayward, CA 94545 
415/783/827?2 


$10,000. 


ByteSiiop. 


the affordable computer store. 


Byte Shop 15 à registered trademark o! Byte Industries 
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DECADES OF SERVICE 


Washington Computer Services 


97 Spring St., NewYork, NY 10012 


mower MESE CONI) est. 1912 


ТО ORDER: Call our toll-free number: (800) 221-5416. In N.Y. State and 
for technical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 


Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 


БЕНЯ 


—— ма 


The Professionat's Workstation 


NEC arc 


8086. 16 bit processor; Two 
8” DSDD disk drives; 128K 
RAM (to 256K); green or RGB 


PERFECT FOR: color screen. 
Word Processi 
CAD/CAM grap 

(1024 x1024 resolution) 
DataBase Management 
Accounting 
Chang Lab's Microplan 
IBM emulations 
CP/M-86, MSDOS, UCSD P. 


This new state-of-the-art work 
station out-performs $ PRICES START AO 0 


all others near its 


price range. 


NEC COMPUTERS AND MONITORS 


a 
(One disk drive, green) 


On N.Y.S. 
Contract #Р-07220 


PLE AS | Donot confuse us with mail order dealers. Weare a full service distributor 
. Serving the data processing & installation needs of business & industry 
from micros to mainframes. System houses, educational institutions & governmental agen- 
cies given special consideration. Leasing available. N.Y. State agencies, municipalities, 
and schoois—call us for information on our 0.6.5. term contracts on hardware & software. 
Please call to make an appointment for demonstration o! this extraordinary computer at our showroom. 
Prices subject to change without notice: call for fatest prices. Prices include 3% cash discount. N.Y. 
residents add sales tax, CP/M? is a trademark of Digital Research. All sales subject toour standard 
sale conditions (available on request). Above prices do not include customization or installation. 
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25800 Hillary St., Hayward, 
CA 94542. 


March 24-25 

Workshop on Performance 
and Evaluation of Local Area 
Networks, Worcester, MA. 
This workshop will seek to in- 
crease interaction and com- 
munications between active 
researchers and systems devel- 
opers on the performance and 
evaluation of local-area net- 
works. Contact T. C. Ting, 
Computer Science Depart- 
ment, Worcester Polytechnic 
Institute, Worcester, MA 
01609, (617) 793-5670. 


March 25 

Communication Aids and 
Computers: A Voice for the 
Non-Vocal, Stokes Audito- 
rium, Children’s Hospital, 
Philadelphia, PA. This con- 
ference will present recent ad- 
vances in technology, me- 
thodology, and research as 
they relate to computers and 
speech technology. Sessions 
will include lectures, video- 
tapes, and equipment demon- 
strations. The registration fee 
is $75 (if postmarked prior to 
March 4, 1983, the fee is $65). 
This conference is sponsored 
by the Children's Seashore 
House and the Division of 
Child Development and Reha- 
bilitation of the Children's 
Hospital of Philadelphia. For 
further information, contact 
Joan Bruno, Chief Speech Pa- 
thologist, Children's Seashore 
House, 4100 Atlantic Ave., 
Atlantic City, NJ 08404, (609) 
345-5191, ext. 205. 


March 25-27 

Fantasylair '83, Tonkawa 
High School, Tonkawa, OK. 
This annual spring gaming 
convention is sponsored by 
the Northern Oklahoma Dun- 
geoneers. It features fantasy 
and war games, tournaments, 
a costume contest, seminars, 
and prizes. The admission is 
$3 per day; group discounts 
are available. For informa- 
tion, contact the Northern 
Oklahoma Dungeoneers, 


POB 241, Ponca City, OK 
74602, (405) 762-0349. 


March 28-31 

National Design Engineering 
Show and Conference, Mc- 
Cormick Place, Chicago, IL. 
The conference is sponsored 
by the American Society of 
Mechanical Engineers’ design 
engineering division. It will 
run concurrently with the Na- 
tional Plant Engineering and 
Maintenance Show and Con- 
ference. Details are available 
from Clapp & Poliak Inc., 708 
Third Ave., New York, NY 
10017, (212) 661-8410. 


April 1983 


April 5-8 

Computers/Graphics in the 
Building Process, Convention 
Center, Washington, DC. The 
focus will be on the needs of 
private sector and federal 
users for computer/graphics 
applications in architecture, 
engineering, design, planning, 
and management of the build- 
ing process. America’s top 400 
construction contractors and 
500 leading design firms are 
expected to attend the 
tutorials, exhibits, and tech- 
nical and management ses- 
sions. This event is cospon- 
sored by the National Aca- 
demy of Sciences’ Advisory 
Board on the Built Environ- 
ment (ABBE) and the World 
Computer Graphics Associa- 
tion (WCGA). For details, 
contact the WCGA, Suite 399, 
2033 M St. NW, Washington, 
DC 20036, (202) 775-9556. 


April 5-8 

Distributed Processing, Mini 
and Microcomputer Ітріе- 
mentations, Boston, MA. For 
details, see March 8-11. 


April 5-8 

The Second Annual Conven- 
tion and Exposition of the 
Electronic Funds Transfer As- 
sociation—EFT Expo, Riviera 
Hotel, Las Vegas, NV. Gen- 
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Huntington’s 
Disease... 


The Genetic 
Time Bomb! 


m 


NATIONAL 
HUNTINGTON'S DISEASE ASSOCIATION 


Suite 501. 1441 Broadway, New York. N Y. 10018 
212-966-4320 


THIS SPACE CONTRIBUTED BY THE PUBLISHER 


Kill surges Om 


fast as lightning B 
Surge Sentry... в „ 
+ d 


for pure power on 


Don't gamble the safety 
and performance of valuable 
electronic equipment. Surge 
Sentry keeps power pure by guarding against transient 
impulses, damage from voltage drops and other destruc- 
tive power line disturbances. 


Surge Sentry: 

а Clamps transient impulses in picoseconds 

B Dissipates 1,000,000 watts in 100 microseconds 

и Maintains its speed and performance without 
deterioration 

B Gives visual indication of proper operation 

i |5 UL and CSA listed (most models) 

B Has a one-year repair-or-replace warranty 


To learn more about power line disturbances, our line 
of plug-in power protection, and where to obtain your 
Surge Sentry, call toll-free (800) 892-1342. In California, 


408) 438-5760. 
v ЕК5 


И) аа 


RKS Industries, Inc. 
4865 Scotts Valiey Drive 
Scotts Valley, CA 95066 
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FEBRUARY SPECIALS 


ParaDynamics R.M. Mainframe, 18 slots 
w/C.V.T. p/s & state of the art cooling 637.00 

CROMEMCO, 16 FDC D.D. Disk Controller Board 506.00 

MORROW DESIGNS, WB-800 8 Slot Motherboard 75.00 

VOTRAX, Type-n-Talk, compatible w/most 
computers 

TECMAR'S Shared Device (4) Controller for 
IBM PC 

CCS. 64K Dynamic RAM Board 

GODBOUT /COMPUPRO. RAM 16, static 64K 
board 489.00 

ADDS Viewpoint, green screen terminal 
w/detached k.b. 

AMDEK, Color Il, Hi-RES, RGB, 13" monitor 

EC.T. RM-10 slot MB w/15AMP p/s 

EPSON MX100 Ill 

SCION'S MicroAngelo. Multi-Trans. Color 
graphics Call 

TELEVIDEO Terminal, TVI 950 895.00 

HOURS 9:00 AM — 6:00 PM М-Е 


Subject to Available Quantities e Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 
We carry products from all Major Manufacturers 


2 -iuL 


14425 North 79Ih Sireet, Suite B 
Scollsdale. Arizona 85260 

Sales 800-528-3138 

Technical 602-991-7870 


219.00 


319.00 
319.00 


495.00 
695.00 
225.00 
995.00 


Est 1977 [gr 


UV EPROM ERASER 
$49.95 


x Element ife 7700 haurs 
x HOBBY MODEL 


ж Intensity: 12Ws ‘ecm? at 1” 
ж Erases ali UY EPROMS (2716, 2732, 2516, 2532, etc.) 


INDUSTRIAL MODEL | 


QUV-T8 / 2N 
$68.95 
WITH TIMER AND 
SAFETY SWITCH 
QUV-T8 / 27 
$97.50 


INTELLIGENT 
PROGRAMMER 
STAND ALONE 

RS-232 


* RELIABLE 
* EASY COPY (No external 


men needed} 
* USER FRIENDLY 


COMPATIBLE: 


i= 
|| , ъс) шшш 


PROGRAMS: 2508, 2516, 2532, 2716, 27C16, 27C32, 

2732A, 2758, 8748, 8749H, 8748H IBM PC. TRS-B0. APPLE. СРМ 

OPTIONAL MODULES: 2564, 2764, 8755A, 8741 FLEX, TEKTRONICS, MOS 
ж STANO ALONE, CRT, OR COMPUTER CONTROL 


* UPLOAO/OOWNLOAD IN MOTOROLA OR INTEL HEX FORMAT MCS-48 

& MICROPROCESSOR BASED x 4 K IN RAM 

. ж 90 DAY PARTS & LABOR WARRANTY UN ALL PRODUCTS ROGRAMMIN 
SOON TO BE RELEASED: асосга 
PROMPRO-8 128K Version S689. 


MONEY BACK GUARANTEE $489.00 
LOGICAL DEVICES INC. 
781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE, FL 33311 


Phone Orders (305) 974-0967 « TWX: 510-955-9496 
SEE US AT COMDEX SPRING - BOOTH #3019 
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eral and concurrent sessions 
will focus on electronic pay- 
ment systems and services. 
Topics to be covered include 
automated teller machines, 
home information and finan- 
cial services, legal issues, and 
technical standards. Further 
information is available from 
the EFI Association, Suite 
800, 1029 Vermont Ave. NW, 
Washington, DC 20005, (202) 
783-3555. 


April 10-13 

APL83, Sheraton Washington 
Hotel, Washington, DC. This 
conference and exhibition in- 
cludes hands-on displays and 
presentations of technical 
papers. For particulars, con- 
tact D & S Whyte Associates, 
Conference and Exhibits 
Manager, Suite 200, 117 King 
St., Alexandria, VA 22314, 
(703) 548-2802. 


April 11-15 

Intergraphics '83, Takanawa 
Prince Convention Center, 
Tokyo, Japan. This confer- 
ence and exhibition will cover 
a wide range of computer- 
graphics topics, including 
business and management 
graphics, virtual machine lan- 
guages, and chemical and bio- 
chemical applications of com- 
puter graphics. Complement- 
ing formal programs will be 
speakers, discussions, and 
tutorials. For complete details, 
contact the World Computer 
Graphics Association, Suite 
250, 2033 M St. NW, Wash- 
ington, DC 20036, (202) 
775-9556. 


April 12-13 

Selecting a Microcomputer for 
Scientific and Engineering Ap- 
plications, Golden, CO. For 
details, see March 15-16. 


April 12-15 

Computer Network Design 
and Protocols, Boston, MA. 
For details, see March 1-4. 


April 13-20 

Hanover Fair '83—Cebit '83, 
Hanover, West Germany. The 
Hanover Fair is one of the 
world's largest industrial trade 
fairs. Attention will be paid to 
office equipment and data- 
processing technology. More 
than 1200 exhibitors from 30 
countries will display their 
products to a crowd of more 
than 230,000. Full information 
is available from the Hanover 
Fairs Information Center, 
Salem Industrial Park, POB 
338, Whitehouse, NJ 08888, 
(800) 526-5978; in New Jersey, 
(201) 534-9044. 


April 15-17 

The Use of Computers in Psy- 
chology, Hilton, Wilmington, 
NC. With a focus on micro- 
computers, the five planned 
symposia will explore such 
issues as statistical and thera- 
peutic applications and the use 
and misuse of microcom- 
puters in psychological assess- 
ment. For complete details, 
write to Steven R. Edelman, 
Association of Eastern North 
Carolina Psychologists, 105 
Lou Dr., Goldsboro, NC 
27530. 


April 19-21 
Electro/83—High-Technology 
Electronics Exhibition and 
Convention, Coliseum and 
Sheraton Centre, New York, 
NY. For information, contact 
Electronic Conventions Inc., 
999 North Sepulveda Blvd., El 
Segundo, CA 90245, (800) 
421-6816; in California, (213) 
772-2965. W 


In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 


Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
| event may appear as many as three times in this section if it is sent 
| to us far enough in advance. 


Books Received 


The Art of Programming 
the 1K ZX81, M. James and 
S. M. Gee. London, England: 
Bernard Babani Publishing 
Ltd, (The Grampians, Shep- 
herds Bush Rd.), 1982; 86 
pages, 11.1 by 17.6 cm, soft- 
cover, ISBN 0-85934-084-8, 
£1.95. 

Assembly Language Pro- 
gramming for the Apple II, 
Robert Mottola. Berkeley, 
CA: Osborne/McGraw-Hill, 
1982; 143 pages, 16.4 by 23.3 
cm, softcover, ISBN 0-931988- 
51-9, $12.95, 

BASIC Exercises for the 
Apple, J.P. Lamoitier. 
Berkeley, CA: Sybex, 1982; 
258 pages, 17.7 by 22.8 cm, 
softcover, ISBN  0-89588- 
084-9, $12.95. 

The Cosmic Mind-Boggling 
Book, Neil McAleer. New 
York: Warner Books, 1982; 
207 pages, 13.3 by 20.2 cm, 
softcover, ISBN 0-446-97663- 
6, $7.95. 

Discover FORTH, Learning 
and Programming the FORTH 
Language, Thom Hogan. 
Berkeley, CA: Osborne/ 
McGraw-Hill, 1982; 142 
pages, 16.5 by 23.4 cm, soft- 
cover, ISBN 0-931988-79-9, 
$14.95. 

Fun with Microcomputers 
and BASIC, Donald D. 
Spencer. Reston, VA: Reston 
Publishing Co., 1981; 128 
pages, 21.2 by 27.8 cm, soft- 
cover, ISBN 0-8359-2214-6, 
$9.95. 

A Guide to Software in 
Applesoft, Bruce Presley. 
New York: Lawrenceville 
Press, 1982; 181 pages, 21.5 
by 27.8 cm, softcover, ISBN 
0-442-25890-9, $12.95. 

Inside Atari DOS, Bill 
Wilkinson. Greensboro, NC: 
Compute! Books, 1982; 120 
pages, 15.5 by 22.4 cm, spiral 
binder, ISBN 0-942386-02-7, 
$19.95. 

Interface Projects for the 
Apple II, Richard C. Hallgren. 
Englewood Cliffs, NJ: Pren- 
tice-Hall, 1982; 170 pages, 
17.4 by 234 cm, softcover, 


ISBN 0-13-469387-6, $12.95. 

An Introduction to Pro- 
gramming and Problem Solv- 
ing with Pascal, 2nd edition, 
G. Michael Schneider, Steven 
W. Weingart, and David M. 
Perlman. New York: John 
Wiley & Sons, 1982; 468 
pages, 16.4 by 23.3 cm, hard- 
cover, ISBN 0-471-08216-3, 
$21.95. 

Introduction to UCSD 
p-System, Charles W. Grant 
and Jon Butah. Berkeley, CA: 
Sybex, 1982; 370 pages, 17.7 
by 22.8 cm, softcover, ISBN 
0-89588-061-X, $14.95. 

Microcomputers in Ama- 
teur Radio, Joe Kasser. Blue 
Ridge Summit, PA: Tab 
Books, 1981; 307 pages, 12.7 
by 20.8 cm, softcover, ISBN 
0-8306-1305-6, $9.95. 

Microcomputers, What 
They Are and How to Put 
Them to Productive Use! A. J. 
Dirksen. Blue Ridge Summit, 
PA: Tab Books, 1982; 231 
pages, 19.5 by 23 cm, soft- 
cover, ISBN  0-8306- 
1406-0, $11.95. 

Microprocessor Systems, 
Interfacing, and Applications, 
Robert J. Bibbero and David 
M. Stern. New York: John 
Wiley & Sons, 1982; 195 
pages, 16.4 by 23.4 cm, hard- 
cover, ISBN 0-471-05306-6, 
$20. 

Pocket Guide to BASIC, 
Roger Hunt. Reading, МА: 
Addison-Wesley, 1982; 64 
pages, 4 by 6.3 cm, softcover, 
ISBN 0-201-07744-2, $6.95. 

Pocket Guide to COBOL, 
Ray Welland. Reading, MA: 
Addison-Wesley, 1982; 96 
pages, 4 by 6.3 cm, softcover, 
ISBN 0-201-07750-7, $6.95. 

Pocket Guide to FOR- 
TRAN, Philip Ridler. Read- 
ing, MA: Addison-Wesley, 
1982; 64 pages, 4 by 6.3 cm, 
softcover, ISBN 0-201- 
07746-9, $6.95. 

Pocket Guide to Pascal, 
David Watt. Reading, MA: 
Addison-Wesley, 1982: 64 
pages, 4 by 6.3 cm, softcover, 
ISBN 0-201-07748-5, $6.95. 


Pocket Guide to Program- 
ming, John Shelley. Reading, 
MA: Addison-Wesley, 1982; 
64 pages, 4 by 6.3 cm, soft- 
cover, ISBN 0-201-07736-1, 
$6.95. 

Practical Guide to Com- 
puters in Education, Peter Co- 
burn, Peter Kelman, Nancy 
Roberts, Thomas F. F. Snyder, 
Daniel H. Watt, and Chery! 
Weiner. Reading, MA: Addi- 
son-Wesley, 1982; 266 pages, 
16.4 by 23.4 cm, softcover, 
ISBN 0-201-10563-2, $9.95. 

Practical Pascal Programs, 
Greg Davidson. Berkeley, 
CA: Osborne/McGraw-Hill, 
1982; 205 pages, 21.1 by 27.5 
cm, softcover, ISBN 0-931988- 
74-8, $15.99. 

Problem Solving and Com- 
puter Programming, Peter 
Grogono and Sharon H. Nel- 
son. Reading, MA: Addison- 
Wesley, 1982; 284 pages, 16.4 
by 23.4 cm, softcover, ISBN 
0-201-02460-8, $14.95. 


Programming Microcom- 
puters with Pascal, M. D. 
Beer. New York: Van Nos- 
trand Reinhold, 1982; 256 
pages, 15.3 by 23.4 cm, soft- 
cover, ISBN 0-442-2136-9, 
$13.95. 

Solid-State High-Frequen- 
cy Power, Irving M. Gott- 
lieb. Reston, VA: Reston 
Publishing Co., 1982; 246 
pages, 16.4 by 23.3 cm, hard- 
cover, ISBN 0-8359-7048-5, 
$21.95. 

Structured Programming 
with COMAL, Roy Atherton. 
New York: Halsted Press, 
1982; 266 pages, 16.4 by 23.4 
cm, hardcover, ISBN 0-470- 
27318-6, $49.95. 

The Z8000 Microproces- 
sor, A Design Handbook, 
Bradly K. Fawcett. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1982; 310 pages, 17.4 
by 23.2 cm, softcover, ISBN 
0-13-983734-5, $16.95. m 


This is a list of books received at BYTE Publications during this 

past month. Although the list is not meant to be exhaustive, its 

purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot . 


review or comment on all the books we receive; instead, this list is 
. meant to be a monthly acknowledgment of these books and the 


| publishers who sent them. 


BYTE's Bits 


CP/M Bulletin Board 
Up In Los Angeles 


Softwaire Centre Interna- 
tional has a remote CP/M 
and bulletin-board system up 
and running in Los Angeles. 
Callers can send, receive, and 
read messages, and the sys- 
tem accepts data rates of 110, 
300, 450, 600, and 710 bits 
per second. The system fea- 
tures an extensive catalog of 
the latest Apple, Atari, 
CP/M, IBM Personal Com- 
puter, and TRS-80 software 
titles. It's open 24 hours а 
day, and you're invited to 


leave messages and new ideas 
for the community. 

Soon, volumes of CP/M 
Users Group (CPMUG) pub- 
lic-domain software will be 
available for downloading. 
The firm also plans to offer 
an array of source programs 
targeted at Apple, Atari, and 
TRS-80 users. 

Contact The Softwaire 
Centre, 11768 West Pico 
Blvd., West Los Angeles, CA 
90064, (213) 473-1136, or 
leave a message for the sys- 
tem operator, “SYSOP,” on 
the bulletin board, (213) 
479-3189. 
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Ask BYTE 


CP/M for 


Homebrewed Systems 


Dear Steve, 

I have been bitten by the 
homebrew bug. I have a ten- 
tative design for a Z80-based 
computer with 64K bytes of 
memory and a memory- 
mapped video display that I 
plan to build with a Standard 
Microsystems Corporation 
CRT-5037. The system will 
use a Western Digital Corpor- 
ation FD-1771 floppy-disk 
controller and whatever ROM 
(read-only memory) І may 
need, I'm fairly confident of 
my hardware and program- 
ming abilities, up to and in- 
cluding writing an operating- 
system monitor. 

What would it take to run 


Remote IBM 


Keyboard Operation 


Dear Steve, 

Га like to use my IBM Per- 
sonal Computer's keyboard 
some 75 feet away from the 
main machine. Do you know 
a simple driver circuit using 
buffers and Schmitt triggers 
that will let me do this? 
Buryl B. Noah 
Hartsdale, NY 


I addressed this problem 
several years ago in an article 


Figure 1 
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058830 


Conducted by Steve Clarcla 


the CP/M disk operating sys- 
tem? Is it generalized enough 
to be flexible; is a source 
listing available so that I can 
change the software to suit my 
system? How does CP/M talk 
to its host system? Is it merely 
designed for serial video? Can 
system ROM exist anywhere 
in memory? Does Digital Re- 
search even release this sort of 
information to Joe-Average 
hobbyist? 

I know that tackling this 
will not be a piece of cake, but 
I'm a technician and do this 
sort of stuff for a living. In 
fact, I enjoy it—save for occa- 
sional head-to-wall bangings. 
Phil Rorex 
Long Beach, CA 


CP/M (control program for 


titled "Come Upstairs and Be 
Respectable” (May 1977 
BYTE, page 50; also available 
in Ciarcia’s Circuit Cellar, 
volume 1, from BYTE/Mc- 
Graw-Hill, Princeton  Rd., 
Hightstown, М] 08520, (609) 
426-5254). The parallel output 
of the keyboard is converted 
to serial data by a UART (uni- 
versal asynchronous re- 
ceiver/transmitter), then 
transmitted over a long 
twisted pair. Because the out- 
put of the IBM's keyboard is 


microcomputers) is made by 
Digital Research Corporation. 
In order to protect its product, 
no source code is available. 
The CP/M operating system 
is made up of the following 
main subsystems: 


FDOS (functional disk oper- 
ating system)—which is divid- 
ed into (a) the BIOS (basic in- 
put/output system), which 
handles data transfers to and 
from peripherals, and (b) 
BDOS (basic disk operating 
system), which manages all 
disk files 

CCP (console command pro- 
cessor)—which reads and pro- 
cesses your commands 

TPA (transient program 
area)—a program storage and 
operating area 


serial, all you need to do is 
build the part of the circuit 
that buffers and detects the 
signals (figure 1). 

The preferred method for 
transmitting data over long 
distances is to use a balanced 
line. In my article, I used Na- 
tional Semiconductor's 5-volt 
differential line driver, 
058830, and a line receiver, 
DS8820. Texas Instruments 
makes equivalent devices 
called the SW75182 and the 
SW75183. . . . Steve 


0.0] uF 


100 pF 
STROGE Ei 


BOOT-—a program that tells 
you where the CCP is located. 


The BIOS is unique for each 
microcomputer. When you 
buy CP/M, you configure the 
BIOS so that it knows where 
your printer, terminal, and 
other devices are located. All 
other parts of CP/M are truly 
hardware-independent. 

It takes a minimum of 16K 
bytes to run CP/M, and sys- 
tem ROM can be placed in the 
TPA. A bootstrap ROM is 
usually located at hexadecimal 
0000 to read in the CP/M sys- 
tem. Digital Research has ex- 
tensive documentation con- 
cerning the loading and imple- 
mentation of CP/M. For fur- 
ther information, contact 
Digital Research Corp., POB 
579, Pacific Grove, CA 93950, 
(408) 649-3896. . . . Steve 


Doubling Expansion 
Interface Memory 


Dear Steve, 

The Expansion Interface for 
the Radio Shack TRS-80 
Model I has only 16K bytes of 
memory. I would like to up- 
grade that to 32K bytes. How 
do I go about it? I see that 
there are eight unused sockets 
inside the interface. Can I plug 
in eight more 4116-200ns 
dynamic-memories, or is there 
more to it than that? 
Michael Meyers 
San Bernardino, CA 


Expanding the Radio Shack 
Expansion Interface from 16K 
bytes to 32K is simply a mat- 
ter of plugging eight addi- 
tional memories (type 4116- 
200ns) into the eight empty 
sockets you mentioned. The 
only precautions are to be 
sure that the circuits are 
oriented properly and you 
must avoid any static damage 


by touching a ground connec- 
tion before handling the de- 
vices. Naturally, all power 
must be off before inserting or 
removing any ICs from a 
computer or expansion inter- 


face... . Steve 


Speaking of Speech 


Dear Steve, 

As a long-time subscriber to 
BYTE, I have enjoyed your 
many articles. In particular, I 
was quite impressed by your 
article entitled "Use of Voice- 
prints to Analyze Speech,” 
which appeared in the March 
1982 BYTE (page 50). 

In that article, you made 
reference to speech-recogni- 
tion systems, both for profes- 
sional computing systems and 
personal computers. You also 
mentioned that budget-priced 
speech-recognition systems, 
costing in the neighborhood 
of $500, are available. Do you 
know where I could get more 
information about such sys- 
tems? Could you give me the 
names and addresses of one or 
more companies that market 
speech-recognition systems 
for personal computers? Are 
any systems available for 
S-100 bus computers? 

R. L. Froemke 
Tallahassee, FL 


The field of speech recogni- 
tion is emerging from science 
fiction into reality. Many 
companies are making prod- 
ucts for both the hobbyist and 
the industrial computer mar- 
kets. Here's a list of several 
companies marketing speech- 


recognition systems. . . . Steve 


Centigram Corp. 

Suite 108 

155A Moffett Dr. Park 
Sunnyvale, CA 94086 


Interstate Electronics 
707 East Vermont St. 
Anaheim, CA 92803 


Perception Technology Inc. 
95 Cross St. 
Winchester, MA 01890 


Scope Electronics Inc. 
1860 Michael Faraday Dr. 
Reston, VA 22090 


Scott Instruments 
‘Suite 5 

815 North Elm Street 
Denton, TX 76201 


Threshold Technology 
1829 Underwood Blvd. 
Delran, NJ 08075 


Verbex Corp. 
2 Oak Park 
Bedford, MA 01730 


Voicetek 
POB 388 
Goleta, CA 93017 


interchanges Slow, 
If Possible 


Dear Steve, 

I have a Radio Shack 
TRS-80 Model III at home and 
an Apple II Plus at work. Both 
machines have two 5%-inch 
disk drives. I would like to 
write ASCII files and BASIC 
programs to disk with either 
machine and be able to read 
them with both. 

Currently, I must transfer 
files through RS-232C serial 
interfacing, modems, and 
over telephone lines, The disk 
drives for both computers run 
at 300 rpm (revolutions per 
minute), so is it possible, with 
software only, to read files 
with the TRS-80 from a disk 
written by the Apple and vice 
versa? 

Finis E. Gentry 
Prospect, KY 


Your question about inter- 
changing disks between Radio 
Shack and Apple computers 
points up a major problem in 
the personal computer in- 
dustry: because the disk for- 


mats are not similar, it is im- 
possible for one computer to 
read another computer's disk. 

The fact that the disks run 
at the same speed is of no re- 
levance because the number of 
sectors is not the same, the 
directories are stored on dif- 
ferent tracks, and the data for- 
mats are not alike. Your 
method of using an RS-232C 
interface and a modem to 
transfer between computers 
works fine. But its terribly 
slow if data is transferred at 


300 bps (bits per second). If 
both computers are in the 
same room, the serial ports 
can be directly connected and 
data transferred at rates of up 
to 19,200 bps. 

One of the strong points of 
the CP/M operating system 
(distributed by Digital Re- 
search) is that its disk formats 
are identical for different com- 
puters. Therefore, the disks 
are portable and can be saved 
on one computer and loaded 
on another. . . . Steve 


INCOMM AUTO DIAL 300/1200 


(212A) MODEM FOR $599.00 
INTRODUCTORY GET ACQUAINTED 
PRICE! 

(For A Limited Time Only!) 

FOR A AUTOMATIC DIALING 
300/1200 BAUD MODEM $495.00 


(Limit Two Per Customer) *Compatible with Hayes 


YOU DO NOT NEEDA TELEPHONE 
"To originate or to receive a call" Simply 
hook up the modular jack(RJ11C)directly to 
the phone line, thentype the phone number 
in your terminal or Microcomputer and the 
INCOMM Auto Dial 212A Modem will auto- 
matically dial the number and make the 
connection. It will then remember the number 
and will redial by a simple command. The 
reliability of all INCOMM productsis so high 
that we back our products with a full TWO 


YEAR WARRANTY! 


(Some selected territories are still available) 
CALL COLLECT TO ORDER 
DESK ONLY (312)459-8874 

(Bank Cards accepted). 
INCOMM 
115 N. Wolf Road 


Wheeling, IL 60090 
(312)459-8881 


Circle 205 on inquiry card. 
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Clubs and Newsletters 


By Word of Mouth 


W.P. News: Writers POV 
on Word Processing is a news- 
letter for wordsmiths who 
work with computers. It is 
published bimonthly by Word 
of Mouth Enterprises. The 
newsletter includes evalua- 
tions of hardware and soft- 
ware for writing needs, inter- 
views with authors, and up- 
to-date developments for 
writers. The annual subscrip- 
tion fee is $20. For more infor- 
mation, write to Word of 
Mouth Enterprises, 1765 
North Highland 4306, Holly- 
wood, CA 90028. 


Attention: Dentists 


Dentists in Detroit have 
formed a users group for those 
who have purchased the Den- 
tal Practice package from 
Moore Business Systems Inc. 
The groups members discuss 
various hardware and soft- 
ware products, assist members 
with specific computer prob- 
lems, and plan to develop a 
library of self-help materials. 
For more information, for- 
ward a self-addressed 
envelope to W.A. Riggert, 
D.D.S., Parkwood Dental 
Group, 10831 West Ten Mile 
Rd., Oak Park, MI 48237. 


Experimenters 
In Canada 


Ipso Facto is a publication 
of the Association of the 
Computer-Chip Experiment- 
ers, a nonprofit, educational 
organization based in On- 
tario, Canada. Meetings are 
held on the second Tuesday of 
each month, September 
through June, at 7:30 p.m. in 
room B123, Sheridan College, 
1430 Trafalgar Rd., Oakville, 
Ontario. Membership dues 
are $18 and entitle you to six 
issues of Ipso Facto. For fur- 
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ther information, write to 
Mike Franklin, Association of 
Computer-Chip Experiment- 
ers, 650 Laurier Ave., Milton, 
Ontario L7T 4R5, Canada, or 
call (416) 878-0740. 


Foghorn from FOG 


The First Osborne Group 
(FOG) is for Osborne users 
and other computer owners. 
The group plans to present 
reviews of new software and 
hardware in its newsletter, 
Foghorn, and through local 
meetings. Vendors or in- 
terested individuals can con- 
tact Craig R. Chun, Apt. 225, 
1607 Parkmoor Ave., San 
Jose, CA 95125, or call (408) 
947-1650. 


OSBUG In Canada 


An Osborne 1 Users Group 
(OSBUG-Canada) meets on 
the third Monday of each 
month in the Vancouver area. 
OSBUG-Canada works with 
both FOG and the Northwest 
Osborne Users Club. Further 
information can be obtained 
by contacting Debra Danny, 
15227 Russel Ave., White 
Rock, British Columbia, V4B 
SC3 Canada, or by phoning 
(604) 536-0266. 


TRS-80 Users 
in Chicago 


The Chicago TRS-80 Users 
Group publishes a monthly 
newsletter. Chicatrug News 
prints "All the TRS-80 News 
You Need When You Need 
It." Single issues are $1.50; 
subscriptions cost $12 for one 
year in the U.S., $16 in 
Canada and Mexico, and $26 
elsewhere. Press releases and 
articles are welcome. For fur- 
ther information, contact Em- 
manuel B. Garcia Jr. & 
Associates, Suite 2118, 203 


North Wabash, Chicago, IL 
60601, or call (312) 782-9750. 


Audio-Visual 
News Updated 


Navanews is the biweekly 
bulletin of the National 
Audio-Visual Association 
(NAVA), an international 
trade association of audio-vi- 
sual/video dealers, manufac- 
turers, and producers. 
Subscriptions are $50 per 
year. For information, write 
to NAVA, 3150 Spring St., 
Fairfax, VA 22031, or call 
(703) 273-7200. 


Southern Hobbyists 


The CSRA Computer Club 
is an active group of computer 
hobbyists and professionals 
that has been producing a 
monthly newsletter for six 
years. Dues are $12 a year; 
students are half price. Any- 
one interested may attend 
meetings which are held on 
the third Thursday of each 
month at 7:30 p.m. For more 
information, write to the 
CSRA Computer Club, POB 
284, Augusta, GA 30903. 


Tips for the Salesman 


Master Salesmanship is a 
newsletter that focuses on ef- 
fective techniques for selling 
data-processing products and 
services. For a free copy of 
Master Salesmanship, call 
Michael Lodato at (213) 
889-2607, or write to M.W.L. 
Inc., 32038 Watergate Court, 
Westlake Village, CA 91361. 


Attentlon: 
Homebrewers 


The Homebrew Computer 
Club Newsletter will keep you 


posted on this San Francisco 
Bay area clubs monthly 
meeting dates and locations. 
To subscribe, write to the 
Homebrew Computer Club 
Newsletter, POB 626, Moun- 
tain View, CA 94042. 


Newsletter Offer 


The Small Business Systems 
Group publishes a newsletter 
that is available free for six 
months from the date of your 
return of the Product License 
Agreement proving purchase 
of at least $150 of hardware 
or software sold through 
SBSG. For details, write to 
the Small Business Systems 
Group, Newsletter Subscrip- 
tion, 6 Carlisle Rd., Westford, 
MA 01886, or call (617) 
692-3800. 


Phoenix Valley 
Idea Exchange 


The Phoenix Valley of the 
Sun IBM PC Idea Exchange is 
held once a month for anyone 
interested in using and pro- 
gramming the IBM Personal 
Computer. It is sponsored by 
the United Systems Corpora- 
tions of Phoenix, Arizona. For 
meeting information, write to 
the IBM PC Idea Exchange, 
c/o United Systems Corpora- 
tions, 1074 East Sandpiper 
Dr., Tempe, AZ 85283, or call 
(602) 831-9363. 


SV C? Presents: 
A New Club 


The Silicon Valley Color 
Computer Club is for TRS-80 
Color Computer owners. It 
meets on the fourth Tuesday 
of each month at 7:30 p.m. in 
the GTE-Sylvania Cafeteria, 
Building 43, 100 Ferguson Dr., 
Mountain View, California. 
For more information, call 


(408) 749-1947, or write to the 
Silicon Valley Color Com- 
puter Club, POB 61593, 
Sunnyvale, CA 94088. 


Support for Home 
Computer Users 


The International Home 
Computer Users Association 
is an independent, nonprofit 
organization formed as a sup- 
port group for home com- 
puter owners. It provides 
members with an information 
and referral service, a biweek- 
ly bulletin, consumer aid, and 
a monthly newsletter. The 
group has published informa- 
tion on how to start a users 
group in your area. For more 
information, write to ICA, 
POB 371, Rancho Santa Fe, 
CA 92067. 


Apfelsaft Comes 
from West Germany 


The Apfelsaft newsletter is 
available to Apple and Basis 
Computer users anywhere in 
the world. It is produced for 
English-speaking people living 
overseas. Apfelsaft (apple- 
juice) is supported by the 
Ramstein Computer Club, 
which meets monthly. For fur- 
ther information, write to 
Apfelsaft, Wade Amold, Ben- 
zinoring 37, | D-6750 
Kaiserslautern, West Сег- 
many, or call (0631) 93396. 


SUN In lilinols 


The Sinclair Users Network 
(SUN) is a nationwide users 
group for owners of Sinclair 
ZX80/81 and Timex/Sinclair 
1000 computers. It produces 
monthly bulletins and 
quarterly newsletters contain- 
ing the latest information 
from Sinclair, Timex, and 
other manufacturers. For fur- 
ther information, write to 
Diana Wright, 2170 Oak 
Brook Circle, Palatine, IL 
60067, or call (312) 934-9375. 


Information 
from Waterloo 


Infowat is the newsletter 
produced by Watsoft Prod- 
ucts Inc., a company estab- 
lished by the University of 
Waterloo in Ontario. The 
newsletter has reviews of 
educational software 
developed by the university. 
A subscription (10 issues) 
costs $10 (Canadian funds in 
Canada, U.S. dollars else- 
where). To receive informa- 
tion, write to Infowat, POB 
943, Waterloo, Ontario N2J 
4C3, Canada. B 


If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 


Hancock, NH 03449. Overseas groups are encouraged to par- 
ticipate. Please allow at least three months for your announce- 


ment to appear. 


Not Just 


Another Summer Cam 


goce is part of the fun at ATARI Computer Сашры 


* Coed, ages 10-16 


* With or without computer skills 


* 2,4, or 8 week sessions * Traditional camp activities 


* Convenient locations 


* Professional Camp Directors 


CALL FREE 800/847-4180 


JN. 


ATARI 
COMPUTER CAMPS 
For more information and a free, color brochure, call (ree 800/847-4180 or 


write to 40 East 34th Street, Dept. CT, New York, N.Y. 10016 (please include age 
and phone number). Outside U.S. or in New York State, call collect 212/889-5200. 


Staff applicants should apply in writing. 


CA Warner Communications Company 


Circle 36 on Inquiry card. 


MICRO DECISION COMPUTER 
Epson MX80 F/T lib. aenea Call | Twa disk drivas, CPU, Terminat and 


Epson MX100 FIT II ~... Сэй | FREE software. Special „ . $1,995 


С. Itoh ProWriter 8510AP, 120 CPS, | 
Graphics, Parallel $459 | 
NEC 8023A, 100 CPS, Tractor/fric- 
tion fee, Graphics, parallel. . .$459 


Okidata MLBOP,BO CPS... $3718 
Olldau MLAZA, 120 СРЗ. . $3299 
Окна BA, 200 CPS, 132 col 3999 | | 
Okidata B43 200 CPS, Багы]. $1009 
Еш Miimii emia] 10 9x8 me 

uix Hi As. graphie, 100 CPE, Iric- 

ре опас бог feed, parsital . 23389 
Gemini 16 15" carriage. . . 3454 


IgM Pertonal Computer 
Call for prices and meailaislity 


AST MEMORY CARDS - 
Combof'ius, egaPtus and I/O Pros 
cara dor FIRM РС. Call tor Seat price 


C c al | m T е6. ape н, 
TELEVIDEO TERMINALS | HEEE 


910 List $689. . 


925 Luc Sees... 
950 tint $1,185 


retro nada 


C. ITOH F10 8 
40 OFS Para 
Па. Limited time offer . M Call 


COMREX CR-9-D Daisy ehen, uu 
CPS, Роне. -5769 


COMREX CRAS As "above = 
$789.00 


2225 4 S668 


5% TANDON DRIVES 
The newest, IBM PC compatible. 
Installation instruction included, 
TM100-1A, SSDD 160K , ., .$175 
ТМ100-2А, DSDD 320K. , . $259 


BROTHER PRINTER HR-1 
Letter quality daisywheel printer, 
15 CPS, friction feed, Parallel in- 
terface, Super value $759.00 


NEC SPINWRITER 3550 Serial 
interface. Ideal for PC .$2,099.00 


MONITOR SALE 


Ч Dynax GM-120, Green. , a. $139 


Dynax AM-121, Amber ,, , $159 
Taxan K G12N, ‘Green ea 

Taxan KA12N, Amb $150 
NEC JC1203 RGB for IBMPC $749 
Cable— NEC to IBM 


$19 
Princeton HX-12 RGB for IBM $675 | } 


Taxan RGBvison |, 380 dot . .$365 
Taxan RGBvision [1,510 dot .$549 
Taxan RGBvisionlli,630dot. S640 
Cable— Taxan to IBM or App!e . $19 


Aurorangeng 

Digital Multimatar 
З Бей LCD wi 
CAE UID опи № sgn 
AR DE числ. Full 
| |] ашчо ranging on 
A Volt & Dhm w/ 
Ы 104mp АСТОС 

д anon 
Model 5К-6440 
Speris $89.50 


To order, please send money order or cashier's check. Personal or company checks require 2-3 weeks to clear. 
Prices reflect 3% cash discount. Visa/ Mastercard atcepted, Shipping, insurance & handling charges: 3% of total 
order value by UPS Surface, 5% by UPS Air or Parcel Post. California residents add sales tax. COD's requires 
2096 deposits. Prices & availability subject to change without notice. Send for Monthly Specials and Catalog. 


TOLL-FREE 
OrderDesk 


Circle 230 on inquiry card. 


EASTERN ENTERPRISES, INC. 
2937 S. VAIL AVE., LOS ANGELES, CALIF. 90040 


(80392-7081 


Calif., Alaska, Hawaii 
(213725. 3080 


VISA 
P 
TELEX 
664477 
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Apple 

The Apple’s Core, a tuto- 
rial program. The disks and 
manual comprising this pack- 
age serve as a beginner's 
guide to Applesoft BASIC. 
Each lesson in the manual 
corresponds to a program on 
the disk. For the Apple I] 
Plus; floppy disk, $49.95. 
The Little Professor, POB 
301, Swanton, VT 05488. 

The Arithmetic Classroom, 
part of a set of tutorial pro- 
grams. The programs in this 
package cover the basic prin- 
ciples of mathematics. Each 
program covers a different 
aspect of math. For the Apple 
II Plus; floppy disk, $49.95. 
Sterling Swift Publishing 
Co., 1600 Fortview Rd., 
Austin, TX 78704. 

Artesians, an arcade-type 
game, You must steal several 
containers of water from a 
four-story building while 
sneaking through the floors 
and avoiding the guards, 
dogs, and the artesians. For 
the Apple II; floppy disk, 
$34.95. Rennaisance Tech- 
nology Corp., 1070 Shary 
Circle, Concord, CA 94518. 

Beneath Apple Manor, an 
adventure-type game. This 
remake of the original game 
includes high-resolution 
graphics and sound. Your 
mission is to explore an 
underground maze and find 
treasures. For the Apple II; 
floppy disk, $29.95. Quality 
Software, Suite 105, 6660 Re- 
seda Blvd., Reseda, CA 
91335. 

The Blade of Blackpoole, 
an adventure-type game with 
graphics. Your quest is for 
the magical sword Myra- 
glym. You must fight off 
beasts and flesh-eating plants 
as you search the caverns 
near the blackpoole. For the 
Apple II; floppy disk, $39.95, 
Sirius Software Inc., 10364 
Rockingham Dr., Sacramen- 


to, CA 95827. 
Bug Battle, an arcade-type 


game. Bugs have invaded 
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Apple III; floppy disk, 
$22.50. United Software of 
America, 750 Third Ave., 
New York, NY 10017. 

Bug Byter, a screen-orient- 
ed 6502 machine-language 
debugger. This debugger fea- 
tures a display of all registers, 
literal and transparent break- 
points, and a resident assem- 
bler and disassembler. For the 
Apple II; floppy disk, $47.50. 
Computer Advanced Ideas 
Inc., Suite 341, 1442A Wal- 
nut St., Berkeley, CA 94709. 

Bulk Mailer, a mailing-list 
program. This system is con- 
figured for either a floppy- 
disk or a hard-disk system. It 
can store 1200 names on a 
floppy disk or 32,000 names 
on a hard disk. Names can be 
coded and retrieved. For the 
Apple II; floppy-disk ver- 
sion, $125; Corvus hard-disk 
version, $250. Satori Soft- 
ware, 5507 Woodlawn Ave. 
N, Seattle, WA 98103. 

Career Directions, a pro- 
gram to help high school stu- 
dents identify career inter- 
ests. By completing a series of 
exercises, students can deter- 
mine the type of career they 
prefer. For the Apple II; flop- 
py disk, $59.95, Systems De- 
sign Associates Inc., 723 
Kanawha Blvd. E, Charles- 
ton, WV 25031. 

Caves of Olympus, an ad- 
venture-type game. You are 
far beneath the Palace of An- 
son Argyris. You must try to 
escape the attack of the Laren 
invaders by traversing the 
caves of Olympus. For the 
Apple II Plus; floppy disk, 
$39.95. Howard W. Sams & 
Co. Inc., 4300 62nd St., POB 
558, Indianapolis, IN 46268. 

Counting Plus, an educa- 
tional program designed to 
introduce very young chil- 
dren to the principles of num- 
bers. It covers simple count- 
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your garden and your laser is 
the only defense you have 
against them. Game features 
include graphics and sound. 
For the Apple II Plus and 


ing, addition, and subtrac- 
tion, For the Apple II; floppy 


disk, $34.95. The Little 
Professor (see address 
above). 


Desktop/Plan II, a finan- 
cial planning, budgeting, and 
analysis package with graph- 
ics. This program lets you 
build modifiable financial 
models. It can make use of 
Visicalc data files. For the 
Apple II; floppy disk, $250. 
Visicorp, 2895 Zanker Rd., 
San Jose, CA 95134. 

Diamond IX, a baseball 
statistics package. À coach 
can keep individual and team 
statistics to see his team's 
strong and weak points. Re- 
ports can be displayed or sent 
to a printer. For the Apple II; 
floppy disk, $41.95. Compet- 
itive Computing Inc., 15 Se- 
quoia Dr., Watchung, NJ 
07060. 

Disk O' Utilities, a package 
containing 13 utility pro- 
grams, including automatic 
line numbering for Applesoft 
programs, a program to re- 
cover files, a catalog sorter, 
and a routine to indicate the 
number of free sectors on a 
disk. For the Apple II Plus; 
floppy disk, $13.95. Broad- 
way Software, Suite 136, 642 
Amsterdam Ave., New York, 
NY 10012. 

Diversi-DOS, a utility pro- 
gram that's compatible with 
Apple DOS 3.3. This pro- 
gram loads and saves BASIC, 
binary, and text files two to 
five times faster than DOS 
3.3. A keyboard and print 
buffer are provided. For the 
Apple II; floppy disk, $30. 
Diversified Software Re- 
search Inc., 5848 Crampton 
Court, Rockford, IL 61111. 

The DOS Enhancer, a set 
of utility programs to speed 
up Apple DOS 3.3. These 
programs increase the speed 
of disk-file saves and reads. 
Additionally, the programs 
have expanded menus and 
are said to run BASIC pro- 
grams five times faster than 


DOS 3.3. For the Apple II; 
floppy disk, $69.95. S&H 
Software, 58 Van Orden Rd., 
Harrington Park, NJ 07640. 

DOS Helper, a utility pro- 
gram that lets you change 
DOS commands, modify er- 
ror messages, alphabetize 
catalogs, expand catalog dis- 
plays, restore deleted files, 
lock or unlock files, and 
more. For the Apple II; flop- 
py disk, $29.95. The Little 
Professor (see address 
above). 

Ernie's Quiz, a set of four 
educational games for chil- 
dren aged 4 to 7. This pack- 
age includes guessing and 
counting games, a make-a- 
face puzzle, and a puzzle 
using Sesame Street Muppet 
characters. For the Apple II; 
floppy disk, $50. Apple Com- 
puter Inc., 20525 Mariani 
Ave., Cupertino, CA 95014. 

Family Pak 1, a trio of 
games for the entire family: 
Hi-Lo, Hangman, and Go 
Fish. For the Apple II; floppy 
disk, $29.95. Cortland Data 
Systems, POB 14414, Chica- 
go, IL 60614. 

Fore, a golf simulation 
game featuring high-resolu- 
tion graphics. This game of- 
fers a choice of two courses, 
eight types of terrain, and 15 
clubs. For one to four play- 
ers. For the Apple II; floppy 
disk, $29.95. Epyx/Auto- 
mated Simulations Inc., 1043 
Keil Court, Sunnyvale, CA 
94086. 

Games for the Apple Com- 
puter, a program disk of 
modules that lets you create 
games. This package comple- 
ments Franklin, Knoltnow, 
and Finkel's book Techniques 
for Creating Golden Delici- 
ous Games for the Apple 
Computer. For the Apple II; 
floppy disk, $47.90, in- 
cluding the book. John Wiley 
& Sons Inc., 605 Third Ave., 
New York, NY 10158. 

Instant Mathematical Pro- 
gramming, a program pack- 
age that solves a variety of 


mathematical problems. De- 
signed for professionals or 
students, this program can, 
for example, handle simul- 
taneous equations in alge- 
braic form. For the Apple II; 
floppy disk, $250. PCD Sys- 
tems Inc., 163 Main St., POB 
143, Penn Yan, NY 14527. 

Instant Zoo, a set of five 
programs for children aged 7 
to 10. This package has fast- 
moving games to help devel- 
op pattern-recognition and 
word skills. For the Apple II; 
floppy disk, $50. Apple Com- 
puter Inc. (see address 
above). 

League Registration, a fil- 
ing system for sports league 
information. This system lets 
you organize, manage, and 
retrieve league and player in- 
formation. A program disk 
can hold information on up 
to 500 players. For the Apple 
II Plus; floppy disk, $150. 
Market Computing, 201 15th 
Ave. SW, Puyallup, WA 
98371. 

League Scheduling, a pro- 
gram that creates a round- 
robin schedule for one or 
more athletic leagues. It pre- 
pares a game schedule taking 
into account teams, times, 
days of the week, and holi- 
days or rainouts. For the 
Apple II Plus; floppy disk, 
$100. Market Computing (see 
address above). 

League Standings, a pro- 
gram that registers game re- 
sults and computes league 
and team standings for one or 
more leagues. This program 
records win/loss statistics, 
displays statistics on screen, 
and lets you edit statistics. 
For the Apple II Plus; floppy 
disk, $100. Market Comput- 
ing (see address above). 

Long-Term Reservations, a 
time-scheduling program that 
handles reservations for 
sports facilities where long 
lead-times and variable- 
length time periods are de- 
sired. Completed schedules 
can be sent to a printer. For 


the Apple II Plus; floppy 
disk, $100. Market Comput- 
ing (see address above). 

Mix and Match, a set of 
four educational games for 
children. This package in- 
cludes a muppet match game, 
an animal word game, a puz- 
zle, and a word game. An 
editor is provided for the 
word game. For the Apple II; 
floppy disk, $50. Apple Com- 
puter Inc. (see address 
above). 

Monster Mash, an arcade- 
type game. Your job is to pre- 
vent the monsters from leav- 
ing the graveyard and attack- 
ing the people in the city. All 
you have are your reflexes 
and the Monster Mash. For 
the Apple II and Apple III; 
floppy disk, $29.95. The 
Software Farm, 3901 South 
Elkhart, Aurora, CO 80014. 

PDQ 1.0, a database-man- 
agement program featuring 
user-friendly prompts, simple 
commands, and fast retriev- 
al. Its files can hold up to 
28,000 characters. You can 
have as many as eight files on 
two drives. For the Apple II; 
floppy disk, $59.95. Howard 
W. Sams & Co. Inc. (see ad- 
dress above). 

The Programmable Cube, 
a program for solving the 
Rubik's Cube puzzle. Serving 
as an exercise in program- 
ming instruction, this pack- 
age allows you to develop a 
cube-solving program. Video 
displays generated by this 
program аге suitable for 
black-and-white or color 
monitors. For the Apple II; 
floppy disk, $34.95. Meta- 
comet Software, POB 31337, 
Hartford, CT 06103. 

Quick-Search Librarian, a 
database-management pro- 
gram that cross-references 
literature citations. Technical 
references or journal articles 
can be cross-referenced with 
up to 12 keywords. One 
thousand articles or refer- 
ences can be stored on a 
single disk. For the Apple II 


Plus; floppy disk, $75. Inter- 
active Microware Inc., POB 
771, State College, PA 16801. 

Rapid Reader, an educa- 
tional program. This pro- 
gram helps to increase read- 
ing speed by progressively 
training you to rapidly recog- 
nize words and whole sen- 
tences. For the Apple II; flop- 
py disk, $39.95. Silicon Val- 
ley Systems, Suite 4, 1625 El 
Camino Real, Belmont, CA 
94002. 

Short-Term Reservations, 
a time-scheduling program 
that can make weekly lists of 
reservations for sports facil- 
ities and print out the sched- 
ule showing reserved times, 
facilities, and contact per- 
sons. For the Apple II Plus; 
floppy disk, $100. Market 
Computing (see address 
above). 

Spotlight, a set of four 
games for children aged 9 to 
13. The games cover such ad- 
vanced ideas as how light is 
reflected and elementary 
logic. For the Apple II; flop- 
py disk, $50. Apple Comput- 
er Inc. (see address above). 

Swim Meet, a management 
program .for scheduling 
swimming meets. This pro- 
gram registers contestants, 
records times, assigns lanes, 
and prints a list of final stand- 
ings. For the Apple II Plus; 
floppy disk, $125. Market 
Computing (see address 
above). 

Tennis Draw, a tennis 
tournament-management 
program. This program regis- 
ters and seeds players and 
teams for matches. It follows 
the U. S. Tennis Association 
rules. For the Apple II Plus; 
floppy disk, $60. Market 
Computing (see address 
above). 

Transylvania, an adven- 
ture-type game. The object of 
this game is to rescue a prin- 
cess from the evil vampire. 
You must search a forest and 
a castle deep within Transyl- 
vania—avoid the werewolf. 


For the Apple II; floppy disk, 
$34.95. Penguin Software, 
830 4th Ave., Geneva, IL 
60134. 

Visicalc Advanced Ver- 
sion, an electronic spread- 
sheet program. This version 
allows you to protect mem- 
ory cell contents and hide 
sensitive information. It in- 
cludes on-screen help dis- 
plays. For the Apple III; flop- 
py disk, $400. Visicorp (see 
address above). 

Atari 

Alien Garden, an arcade- 
type game. You're an alien 
critter in a garden of crystal 
flowers. You must eat, bump, 
or sting as many flowers as 
you can before they destroy 
you. For the Atari 400/800; 
cartridge, $39.95. Epyx/ 
Automated Simulations Inc., 
1043 Kiel Court, Sunnyvale, 
CA 94086. 

Armor Assault, a simula- 
tion game. You're the com- 
mander of NATO's armored 
forces. You must try to stop 
the enemy's armored columns 
from rolling across the North 
German plain. For one or two 
players. For the Atari 400/ 
800; floppy disk, $39.95. 
Epyx/Automated Simula- 


tions Inc. (see address 
above). 
Bandits, an arcade-type 


game. You must guard the 
supplies on a lunar supply 
depot from the thieving 
aliens. You are armed with a 
mobile laser gun and pro- 
tected by a limited shield. For 
the Atari 800; floppy disk, 
$34.95. Sirius Software Inc., 
10364 Rockingham Dr., Sac- 
ramento, CA 95827. 

BASIC Routines, a set of 
program routines and in- 
structions to help you learn 
how to program an Atari 
computer. This package fea- 
tures common subroutines 
for player graphics and disk 
utilities. For the Atari 400/ 
800; floppy disk, $24.95. Ad- 
venture International, POB 
3435, Longwood, FL 32750. 
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Disk Workshop, a set of 
disk-utility programs that al- 
lows you to edit disks, copy 
disks rapidly, send a disk di- 
rectory to a printer, and use 
machine-language strings in 
BASIC programs. For the 
Atari 400/800; floppy disk, 
$39.95. Synergistic Software, 
Suite 201, 830 North River- 
side Dr., Renton, WA 98055. 

Diskey, a disk-utility pro- 
gram. With this program, 
you can examine and modify 
any sector on a disk, list un- 
readable sectors, send data in 
a sector to a printer, and 
copy a disk. Only one disk 
drive is required. For the 
Atari 400/800; floppy disk, 
$49.95. Adventure Interna- 
tional (see address above). 

Gorf, a set of four arcade- 
type games: Astro Battles, 
Laser Attack, Space Warp, 
and Flag Ship. In all the 
games, you must destroy the 
attacking aliens to increase 
your score. For the Atari 
400/800; floppy disk, $39.95. 
Roklan Software, 10600 West 
Higgin Rd., Rosemont, IL 
60018. 

Labyrinths, a role-playing 
game. From a list of charac- 
ters, you choose an identity 
to explore the labyrinth, find 
treasures, and fight monsters. 
For the Atari 400/800; floppy 
disk or cassette, $28.95 and 
$24.95, respectively. Progres- 
sive Computer Applications, 
POB 46, Burtonsville, MD 
20866. 

Paint, an educational pro- 
gram for children. This pro- 
gram lets your child draw 
color pictures on the screen, 
enlarge the picture, save it, 
and use different “brush” 
strokes and textures. For the 
Atari 400/800; floppy disk, 
$39.95. Reston Publishing 
Co. Inc., 11480 Sunset Hills 
Rd., Reston, VA 22090. 

Programmer’s Workshop, 
a set of six utility programs. 
This package includes a disk- 
to-cassette transfer program, 
a compare utility for BASIC 
programs, and а cassette 
data-rate increase utility. For 
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the Atari 400/800; floppy 
disk, $39.95. Synergistic 
Software (see address above). 

Sneakers, an arcade-type 
game. Shoot the aliens before 
they destroy your ships. This 
game features five levels of 
skill and up to nine attacks 
per level. Points are scored 
for each alien shot. For the 
Atari 800; floppy disk, 
$34.95, Sirius Software Inc. 
(see address above). 

Wizard of Wor, an arcade- 
type game. Ás you progress 
through a series of mazes, 
you must destroy the wizard 
and the various creatures that 
aid him to score points and 
win the game. For the Atari 
400/800; floppy disk, $39.95. 
Roklan Software (see address 
above). 


CP/M 

Accounts Receivable, an 
accounts-receivable package. 
This menu-driven package 
features on-demand reports 
for customer lists and master, 
aged analysis, and control 
reports. For CP/M-based sys- 
tems; floppy disk, $1095. 
Cougar Mountain Software, 
10 South Latah, POB 6886, 
Boise, ID 83707, 

Data Champ, a database- 
management program. De- 
signed for the first-time user, 
this package allows you to 
create a customized database. 
The manual includes a com- 
plete training program. For 
CP/M-based systems; floppy 
disk, $395. Innovative Micro 
Systems, 12506 East 21st St., 
Tulsa, OK 74219. 

Disk Fix, a disk editor and 
file-recovery utility program. 
You can examine, copy, and 
edit any disk sector. It lets 
you recover disk files, recon- 
struct damaged sectors, and 
use both hexadecimal and 
ASCII numbers. For CP/M- 
based systems; floppy disk, 
$150. The Software Store, 
706 Chippewa Square, Mar- 
quette, MI 49855. 

The Disk Inspector, a disk- 
utility program that lets you 
examine any sector on any 


disk. Sectors from two dif- 
ferent drives can be simulta- 
neously displayed, copied, or 
modified. For CP/M-based 
systems; floppy disk, $29.95. 
Realworld Software Inc., 
Suite 103, 913 South Fourth 
St., DeKalb, IL 60115. 

Fancy Font System, a text- 
processing and print-format- 
ting package designed for use 
with the Epson MX-80 printer. 
You can use a wide variety of 
letter fonts or create your 
own special font. For CP/M- 
based systems; floppy disk, 
$180. Softcraft, Suite 1641, 
8726 South Sepulveda Blvd., 
Los Angeles, CA 90045. 

Menumaster, a system that 
allows you to develop cus- 
tom menus for applications 
programs. The menus can 
provide user prompts, help 
and error messages, and error 
trapping. For CP/M-based 
systems; floppy disk, $195. 
Borland International, 69 
Upper Georges St., Dun 
Laoghaire, Dublin, Republic 
of Ireland. 

S-BASIC, a structured 
BASIC translator and com- 
piler. This version of BASIC 
features the ability to refer- 
ence subroutines by name, 
indenting to display program 
structure, and other such 
functions. Program line num- 
bers are not required. For 
HDOS- and CP/M-based sys- 
tems; 5%-inch floppy disk, 
$49.95. Sunflower Software, 
13915 Midland Dr., Shaw- 
nee, KS 66216. 


IBM Personal Computer 

Aqua Run, an arcade-type 
game. You are a diver seeking 
treasure in an undersea maze. 
You must protect yourself 
from the undersea creatures 
by avoiding or spearing 
them. For the IBM Personal 
Computer; floppy disk, 
$39.95. Soft Spot Micro Sys- 
tems Ілс., РОВ 415, North 
Canton, CT 06059. 

Data Champ, a database- 
management program (see 
description under CP/M). 
For the IBM Personal Com- 


puter; floppy disk, $395. In- 
novative Micro Systems, 
12506 East 21st St., Tulsa, 
OK 74219. 

Executive Suite, a simula- 
tion game. In this game, 
you're an executive moving 
up the corporate ladder. You 
move through job interviews, 
middle management, and on 
into the executive suite. For 
the IBM Personal Computer; 
floppy disk, $39.95. Armonk 
Corp., Suite 955, 610 New- 
port Center Dr., Newport 
Beach, CA 92660. 

FORTH/level 2, an imple- 
mentation of the FORTH lan- 
guage. This package features 
a multitasking real-time oper- 
ating system with online doc- 
umentation and support for 
the 8087 mathematics pro- 
cessor chip. For the IBM Per- 
sonal Computer; floppy disk, 
$300. FORTH Inc., 2309 
Pacific Coast Highway, Her- 
mosa Beach, CA 90254. 

The Graphics Generator, a 
graphics generation program 
to create bar graphs, pie 
charts, and line or function 
graphs from mathematical 
data. You can superimpose 
graphs, send graphs to a 
printer, or save them on disk. 
For the IBM Personal Com- 
puter; floppy disk, $195. 
Robert J. Brady Co., Bowie, 
MD 20715. 

Graphmagic, a graphics 
generation program. You can 
draw visual representations 
of mathematical data in the 
form of bar and line graphs, 
pie charts, and scattergrams. 
For the IBM Personal Com- 
puter; floppy disk, $89.95. 
International Software Mar- 
keting Ltd., Suite 421, 120 
East Washington St., Syra- 
cuse, NY 13202. 

Helpware, an interface 
program to IBM PC-DOS. 
This program simplifies using 
PC-DOS by providing a 
menu of file-manipulation 
commands. Files can be dis- 
played, edited, and renamed 
with a single command. For 
the IBM Personal Computer; 
floppy disk, $195. Soft- 
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MICROPROCESSOR APPLI- 
CATIONS HANDBOOK By D. R. 
Stout 

617/988B $35.00 
(Counts as 2 of your 3 books) 


NETWORK SYSTEMS By R. 
Sharma, P. J. T. deSousa, A. D. In- 
gle 

582557-0B $29.95 
(Counts as 2 of your 3 books) 


SOFTWARE ENGINEERING: A 
Practitioner's Approach By R. 
S. Pressman 

507/813B $32.95 
(Counts as 2 of your 3 books) 


CIARCIA’S CIRCUIT CELLAR, 
Volume 2 Ву S. Ciarcia 
109/63X $14.75 


COMPILER CONSTRUCTION: 
Theory and Practice By W. Bar- 
rett, and J. D. Couch 

788/499B $25.93 
(Counts as 2 of your 3 books) 


Why YOU should join the Byte Book Club now! 
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AN INTRODUCTION TO VISI- 
CALC® MATRIXING FOR AP- 
PLE? AND IBM® By H. Anbarlian 


016/054 $22.95 


BUILD YOUR OWN 2-80 
COMPUTER—and—2Z80 USERS 
MANUAL. By S. Ciarcia & J. Carr 
582337-3B $29.90 
(Counts as 2 of your 3 books) 


MICROCOMPUTER OPERAT- 
ING SYSTEMS By M Dahmke 
150/710 $15.95 


MINICOMPUTER AND MICRO- 
PROCESSOR INTERFACING Бу 
J. C. Cluley 
582585-6B 
(Counts as 2 of your 3 books) 


THE SOUL OF A NEW MA- 
CHINE By T. Kidder 


$27.50 


582439-6 7 $13.95 
APPLE PASCAL By P. Luehmann 
491/712 $16.95 


@ Best and newest books from ALL publishers! Books are se- 
lected from a wide range of publishers by expert editors and con- 
sultants to give you continuing access to the best and latest books in 


your field. 


@ Big savings! Build your library and save money too! Savings range 
up to 30% or more off publishers’ list prices—usually 20% to 25%. 


@ Bonus books! You will immediately begin to participate in our Bo- 
nus Book Plan that allows you savings up to 80% off the publishers’ 
prices of many professional and general interest books! 


€ Convenience! 14-16 times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 


POWERFUL TOOLS! 
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MICROCOMPUTER GRAPHICS 
AND PROGRAMMING TECH- 
NIQUES By H. Katzan, Jr. 


582576-7 $18.95 
BASIC: GETTING STARTED By 
W. S Davis 

582355-1 $5.95 


INTERFACE PROJECTS FOR 
THE TRS-80 By R. C. Hallgren 
582466-3 $18.95 


PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS, 2/e By 
W. M. Newman 6& R. F. Sproull 
463/387B $32.50 
(Counts as 2 of your 3 books) 


THE SMALL COMPUTER CON- 
NECTION By N. L. Shapiro 
564/124 $16.95 
THE DEVIL'S DP DICTIONARY 
By S. Kelly-Bootle 


340/226 $8.50 


AVINGS! 


Take any 3 books 
for $ 


If you join now for a trial period 
and agree to purchase three 
more books—at handsome 
discounts — during your first 
year of membership. 
(Publishers' prices shown) 


INTRODUCTION TO WORD- 
STAR™ By A. Naiman 
582594-5 $21,95 


APPLE PASCAL GAMES Бу D. 
Hergert & J. T. Kalash 
582521-X 


TRS-80 GRAPHICS FOR THE 
MODEL I AND MODEL Ш By D. 
Kater & 5. Thomas 

333/033 $12.95 


WORD PROCESSING HAND- 
BOOK By |. Flores 
582645-3B 

(Counts as 2 of your 3 books) 


$19.95 


$34.50 


INVITATION TO FORTH By H. 
Katzan, Jr. 
582284-9 $17.50 


PROGRAMMING WITH ADA: 
An introduction by Means of 
Graduated Examples B y P. Weg- 
ner 


789/24X $17.95 


and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing— it will be shipped auto- 
matically. If you want an alternate selection—or no book at all—you 
simply indicate it on the Reply Card and return it by the date speci- 
fied. You will have at least 10 days to decide. lf, because of late deliv- 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 


As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis- 
continued by either you or the Club at any time after you have pur- 
chased the three additional books. Orders from outside the U.S. can- 


not be accepted, 
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BYTE BOOK CLUB, PO. Box 582, Hightstown, New Jersey 08520 
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wrights Inc., Suite 100, 12606 
Greenville Ave., Dallas, TX 
75243. 

Mathemagic, a mathemat- 
ics-processing program. You 
can enter mathematical for- 
mulas into this program using 
names for variables, build li- 
braries of formulas, and use 
arrays of formulas and vari- 
ables. For the IBM Personal 
Computer; floppy disk, 
$99.95. International Soft- 
ware Marketing Ltd. (see ad- 
dress above). 

Millionaire, a stock market 
simulation game. You can 
simulate buying and selling 
stocks, using put and call op- 
tions, buying on margin, and 
borrowing against your net 
worth. The game gives you 
15 stocks to manipulate. For 
the IBM Personal Computer; 
floppy disk, $99.95. Blue 
Chip Software, Suite 125, 
19824 Ventura Blvd., Wood- 
land Hills, CA 91364. 

muMath/muSimp-80, a 
mathematics processing 
package. You can enter 
mathematical formulas using 
algebraic notation. This pro- 
gram will simplify the for- 
mula and provide the answer. 
For the IBM Personal Com- 
puter; floppy disk, $300. 
Microsoft Inc., 10700 North- 


rup Way, Bellevue, WA 
98004. 
The Pascal Toolkit, A 


Pascal utility program for use 
with MS-DOS. This program 
features an implementation 
of turtle graphics, console 
control commands, printer 
controls, and serial commu- 
nications capabilities. For the 
IBM Personal Computer; 
floppy disk, $150. Hi Tech 
Computer Services, 17 Mein 
Dr., New City, NY 10956. 
Pool 1.5, a high-resolution 
graphics simulation game. 
This program allows you to 
play eight-ball, rotation, 
nine-ball, or straight pool. It 
features shot replay and fric- 
tion control. For the IBM Per- 
sonal Computer; floppy disk, 
$34.95. Innovative Design 
Software Inc., POB 1658, Las 
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Cruces, NM 88004. 

Softspool, a software 
print-spooler program that 
creates a user-defined print- 
spooler buffer in memory. It 
permits output to be sent to a 
printer while another pro- 
gram is running. For the IBM 
Personal Computer; floppy 
disk, $49.95, Rickerdata, 
POB 288, Burlington, MA 
01803. 

Suite 16 Manager, an inter- 
face program to IBM PC- 
DOS. This program simpli- 
fies entering commands by 
providing a menu of com- 
mand options. You can 
create your own menus for 
applications programs. For 
the IBM Personal Computer; 
floppy disk, $60. Softwhere, 
2162 Deerfield St., Thousand 
Oaks, CA 91362. 

Visibridge, a Visicalc utili- 
ty program that enhances re- 
port-printing capabilities by 
providing variable-width col- 
umns, column suppression, 
decimal point alignment, and 
disk storage. For the IBM 
Personal Computer; floppy 
disk, $81. Solutions Inc., 
POB 989, Montpelier, VT 
05602. 


TRS-80 

The BASIC Answer, a pro- 
cessing utility program for 
creating structured BASIC 
programs. Designed for use 
with the LDOS operating sys- 
tem, this utility lets you use 
labels instead of absolute line 
numbers. For the TRS-80 
Models I and III; floppy disk, 
$69. Logical Systems Inc., 
11520 North Port Washing- 
ton Rd., Mequon, WI 53902. 

League Registration, a fil- 
ing system for sports league 
information (see description 
under Apple). For the TRS-80 
Models I and III; floppy disk, 
$150. Market Computing, 
201 15th Ave. SW, Puyallup, 
WA 98371. 

Games for the II, a set of 
five arcade-type games: Sky- 
diver, Star Battle, The Wall, 
Space Swarm, and Mayhem. 
Each game features graphics 


and automatic scorekeeping. 
For the TRS-80 Model II; 
8-inch floppy disk, $29.95. 
Maryland Model II Games, 
3304 Carlton Ave., Temple 
Hills, MD 20748. 
Pandemonium, а word 
game. The object of this game 
is to place 25 random letters 
onto a playing board matrix 
to construct three-, four-, or 
five-letter words. А 6000- 
word dictionary is built into 
the program. For the TRS-80 
Models I and III; floppy disk, 


$39.95. Soft Images, 200 
Route 17, Mahwah, NJ 
07430. 


Other Computers 

ACCR, a simple database- 
management program. You 
can store, retrieve, search, 
and edit information about 
your personal finances or 
property. This program re- 
quires 16K RAM. For the 
ZX81/Timex-Sinclair 1000; 
cassette, $19.95. R. S. Pan- 
war, 2035 Kentland Dr., 
Houston, TX 77067. 

ADDR, a simple database- 
management program. You 
can store, retrieve, search, 
and edit information. You 
can also create an address list 
or home inventory. This pro- 
gram requires 16K RAM. For 
the ZX81/Timex-Sinclair 
1000; cassette, $19.95. R. S. 
Panwar (see address above). 

The Birthday Program, a 
program that will display the 
name of the birthday person, 
play the "Happy Birthday" 


song, and display a birthday 
cake, Enter a secret word to 
blow out the candles. For the 
VIC-20; cassette, $3.95. Soft 
4 You, POB 3254, Reston, 
VA 22090. 

The Math Teacher, a tuto- 
rial program using color and 
graphics. This program pro- 
vides drill instruction in the 
basics of addition, subtrac- 
tion, multiplication, and divi- 
sion. It features three levels of 
difficulty and displays a stu- 
dent's score after 25 problems 
are answered. For the NEC 
PC8001A; floppy disk, 
$29.95. Computech, Depart- 
ment NEC-MT-BY, POB 
7000-309, Redondo Beach, 
CA 90277. 

Text Editor, Assembler, 
and Disassembler, a set of 
three programs for assembly- 
language programming. The 
text editor is a line-oriented 
editor; the assembler and dis- 
assembler are for 8080/2780 
files created by the editor. For 
the North Star Horizon; flop- 
py disk, $75. Polaris Soft- 
ware, POB 22825, San Diego, 
CA 92122. 

Utopia, a simulation game 
in which you become the 
ruler of a country. You con- 
trol the economy, food sup- 
ply, and defense. But beware 
of the pirates, hurricanes, 
and rebels. For one or two 
players. For the Intellevision 
Master Component; car- 
tridge, $34.97. Mattel Elec- 
tronics, 5150 Rosecrans Ave., 
Hawthorne, CA 90250.8 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format, the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefuiness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate! the alternate forms in which they are available. 
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GREATER ACCURACY . 
BCD with up to 14 digit precision; ўс. COMPUTERS Gemini 10. те 
BM P.C as aie e... .54399.95 amini 15 < z woe 
PROGRAM ENHANCEMENTS E TAM MY NE 320% Ee ыо E 
Missing data capabilities апа тапу тоге; Bex. BMC Green creen Моно. Ране вре 
Card. RS-232 бенә! Card, Clock-Catendar, TEAC - Complete with Power Supply & 
Wordstar and Visicalc ine 
Id EXECUTION | . IBM "c. 7 a i+ rı 52699.95 porem $239 
alculation time greatly reduced; 64K RAM Memory, nwo 320K Disk Drives сат ве $340 
and Drive Controller rack Single Side 
DYNAMIC FILE ALLOCATION TAS во Modal 8 $1599.00 | ur es Sdn 
Data can be inserted, added, or deleted; Bias sensi eiiis E PE TANGON Берык vult Rea Ыр 
SPECIAL PRICE: Frenkin Ace 1000... | 40 Trace Dual Side $319 
For a limited time get MICROSTAT plus baZic E 19 oie ee a 
complete with program disk and documen- p. m TEAC- Bare 
А | х-80 M Cy qms 40 Track Single Side $199 
tation for each for $395.00, Save $50.00! MX-BO F/T 40 Track Dual Side S289 
. : : MX-I 00 ‹ 80 Track Single Side 5289 
The MICROSTAT - baZic version requires: а 280 CPU, "MU ab asia’ EET eda il 
CP/M™ and 48K of memory. Available formats: s SD и wy 40 Track Singie Side 5199 
disk or 5%" North Star only. Check with your dealer for mse. un | еда pan 
other formats. Also available for: Microsoft's Basic-80™, ML BG ee ai | po Track Dost Side S319 
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(317) 255-6476 
MICROSTAT is a registered trademark of ECOSOFT, INC. ik Business 
baZic is a registered trademark of MICROMIKES. INC. , 
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Passing Untyped Parameters 
in UCSD Pascal 


An assembler-language function and a “trick” 
are combined in a parameter-passing method. 


Pascal's best feature is that it is 
strongly typed. The programmer 
must declare all variable types before- 
hand as integers within a certain 
range, real numbers, characters, user- 
defined, and so on. 

But strong typing, while desirable 
in most situations, can be a hindrance 
in others, In particular, for certain 
systems programming applications 
programmers often have to pass a 
variable of unspecified type as a 
parameter to a subroutine. A close 
look at the parameter-passing 
schemes available in Pascal shows 
that the language was not designed 
for applications requiring untyped 


parameters. 
Because Pascal is a block-struc- 
tured language, individual tasks 


within a program are coded as sepa- 
rate functions and procedures. Each 
module may have protected data that 
is not accessible from other modules. 
Data is passed from one module to 
another by means of one of two pa- 
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rameter-passing schemes. The most 
common method uses value param- 
eters, which allows the subroutine to 
have its own copy of the passed pa- 
rameter. This preserves the integrity 
of the calling routine’s data. 

If, on the other hand, the progrdm- 
mer wants the subroutine to return a 
different value in the parameter in- 
stead of the original one, “variable 


A method exists that 
allows the programmer 
to pass a value of an 
unspecified type as a 
parameter to a 
subroutine. 


parameters” may be used. In this in- 
stance, the subroutine is given the 
address of the parameter and per- 
forms its manipulations on the origi- 
nal memory locations in the calling 
routine where the parameter is 
located. 

In keeping with Pascal's strong 
type-checking features, most com- 
pilers and their run-time systems 
assure that the type of parameter de- 
clared in the subroutine matches the 


type of variable passed from the call- 
ing routine. This applies to both pa- 
rameter-passing schemes I've de- 
scribed, and it would seem to 
eliminate Pascal as an implementa- 
tion language for certain systems 
applications. 

Fortunately, however, a method 
exists that allows the programmer to 
pass a value of unspecified type as a 
parameter to a subroutine. Although 
my example is written for UCSD 
Pascal Version IV by Softech 
Microsystems, the method could be 
adapted easily to other versions of 
Pascal and other languages. I'll begin 
with an example of a situation in 
which a programmer would need to 
use this technique. 


Describing a Problem 

In a well-designed piece of soft- 
ware, the end user is presented with a 
completely formatted screen that re- 
sembles a blank form, with entry 
headings and space for the entries. As 
you make entries, your data is 
checked for validity. Detailed error 
messages immediately notify you of 
your mistakes, and you're given time 
to correct them. 

Constructing this sort of end-user 
interface takes a significant amount 


of programming time, and the result- 
ing code constitutes a major portion 
of the program. A general-purpose 
utility that enables the application 
programmer to set up screens and 
specify valid entries with ease is a 
valuable tool. 

Such a utility has two sections. The 
first is a stand-alone program that lets 
the application programmer format 
each screen. The second section con- 
sists of a set of subroutines to be 
linked to the application program. As 
soon as the screen is formatted, it is 
stored as a data file to be used by the 
subroutines. The subroutines access 
the data file to set up the screen and 
guide you through the process of 
entering the data, performing validity 
checks, and so on. 

To perform validity checks the rou- 
tines must know which values are ac- 
ceptable for each entry on the screen. 
Typically, the utility provides a 
number of predefined types—a 
dollars-and-cents type or a date type, 
for example. The application pro- 
grammer specifies the type for each 
entry when the screen is originally set 
up. Because this information becomes 
part of the data file for that screen, it 
is accessible to the utility subroutines. 

After the utility subroutines per- 
form their tasks, the validated data is 
returned to the application program 
for the necessary processing. The ap- 
plication programmer must specify 
which variables are to be passed the 
entered data when the utility 
subroutines are invoked. Normally 
this is easily accomplished by writing 
something like GETSCREEN (VARI- 
ABLE1, VARIABLE2,...). Here 
GETSCREEN is a utility subroutine 
and the VARIABLEn (variables) in 
the application program are passed 
the data. In our present discussion, 
however, GETSCREEN is a subrou- 
tine in a general-purpose utility. 


In one application the data passed | 


back іп VARIABLE1 might be an in- 
teger, so VARIABLE1 would be de- 
clared an integer. But in another ap- 
plication using the utility, 
VARIABLEI might accept data of the 
character type, and it would be de- 
clared as such. 

Although the utility subroutines 
know from the data file what kinds of 
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i VARIABLE 3 | 


VARIABLE 1 | 


ARRAY OF ADDRESSES (INTEGERS) 


ADDRESS OF VARIABLE 1 


ADDRESS OF VARIABLE 2 


ADDRESS OF VARIABLE 3 


ADDRESS OF VARIABLE n 


APPLICATION PROGRAM 


VARIABLE n k 


VARIABLE 2 


— — — ee — — — — l 


| 
! 
| 
І 
| 
| 
| 


GETSCREEN UTILITY SUBROUTINE 


= 


PARAMETER TO GETSCREEN 


ADDRESS OF ARRAY 


Figure 1: Construction of an array inthe application program containing the addresses-as-integers of each variable that will receive a 
value entered onto a screen. The array is passed as a variable parameter to GETSCREEN. GETSCREEN will input and validate the 
screen entries and then return the values to the variables of the application program using the addresses specified in the array. 


values each application needs for the 
VARIABLEn, the parameters corre- 
sponding to the VARIABLEn must be 
declared. As stated earlier, in Pascal 
the type of parameter declared in the 
subroutine must match the type of the 
corresponding variable in the calling 
routine. But in this case the author of 
the utility does not know the type of 
any of the variables passed from the 
application. In other words, the pro- 
grammer needs to pass a value of 
unspecified type to a subroutine. 


Identifying a Solution : 

To solve this problem, we will use 
a method adapted from a technique 
commonly found in assembler- 
language programs. This technique is 
similar to Pascal's variable parameter 
scheme in that the subroutine does 
not receive its own copy of a piece of 
data but instead is given its actual ad- 
dress. 

The programmer writes the 
GETSCREEN routine so that it has 
only one parameter, an array of in- 
tegers. Each integer in the array rep- 
resents the address in memory of one 
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VARIABLEn that will receive a value 
input to the screen. The array will 
have as many integers as the screen 
has data items. (See figure 1.) 
GETSCREEN uses these integer/ 
addresses as though they were vari- 
able parameters: it stores each data 
item entered and verified into the ad- 


It is not difficult to 
write an ADDR 
function and make it 
part of the language. 


dress specified by the appropriate in- 
teger in the array. Note that both the 
application program and the utility 
subroutine must explicitly manipulate 
addresses, while when variable 
parameters are employed the 
manipulation and passing of ad- 
dresses is transparent to the pro- 
grammer. 

Two important questions remain: 
How does the application program 
discover the addresses of the VARI- 


ABLEn to be placed in the array? and 
How does the utility subroutine use 
these addresses—which are really just 
integers—to pass values back to the 


VARIABLEn? 


Adding a Function 

In many languages, discovering the 
address of a variable is a relatively 
straightforward procedure. In PL/I, 
for example, the function ADDR 
(VARIABLE1) returns the address of 
VARIABLE1. Pascal does not contain 
an ADDR function, but writing one is 
easy, and making it a part of the lan- 
guage is simply a matter of including 
it in the system library. 

The application programmer must 
write the function in the assembler 
language of the local processor to find 
the address of any variable, regard- 
less of type. À Pascal subroutine will 
not permit this, but UCSD Pascal 
does allow assembler-language sub- 
routines to be written with untyped 
parameters. The ADDR function 
shown in listing 1 is written in 
PDP-11 assembler language but can 
be adapted easily to any assembler 


An ADDR Function for Pascal 
The following directions will guide you 
through creating the ADDR function, 
including it in the system library, and 
using it in a program. 


1. Using the system editor, create a 
text file containing your version of 
ADDR. 

2. Make sure that the .OPCODES and 
.ERRORS files for your assembler 
are on the system disk. Invoke the 
assembler by typing "a" at the 
outer-operating-system level. Re- 
spond appropriately to the prompts 
for text, code, and listing file 
names. 

3. Invoke the library utility by typing 
"x. at the outer-operating-system 

level and responding to the prompt 

with "library" (library.code must be 
on your system disk). You will be 
asked to supply an output file 
name. Type any name ending in 

" code" that doesn't already exist on 

your disk, such as "new.code." 

When you are prompted for an in- 

put file name, type "system. 

library." Then type "e" to copy all 
of the segments of your old library 
to what will become your new 


ea ee 


library. Type "n," then type the 

name of the code file containing 

your assembled ADDR function. 

Type "e" and then “q” to exit the 
library. Respond to the "notice" 
prompt by pressing Return. 

4. Invoke the filer and "c" (change) the 
name of the system.library to 
old.library, and of new.code (or 
whatever you called it) to 
system.library. If the new 
system.library works as it should, 
you can remove the old.librar y. 

5. Write the program that will use the 
ADDR function. Declare it as fol- 
lows among the function declara- 
tions before you declare any func- 
tion or procedure that uses it: 


FUNCTION ADDR (VAR 
ANYTHING) : INTEGER; 
EXTERNAL; 


6. Use the "r" (Run) command at the 
outer-operating-system level to 
compile, link, and execute your 
program. The next time you want 
to execute your program, type "х" 
and then the name of the ".code" 


file created by the linker. 


Listing 1: The PDP-11 version of the assembler-language ADDR function. The reader 
should become familiar with the UCSD Adaptable Assembler (see the UCSD Pascal 
Users Manual) before attempting to adapt ADDR to other processors. 


func 


addr,l 


я 
t 


‘this function returns as its value 
‘the address of its single parameter 


mov (sp) + return 
mov (sp) + address 
tst (sp) * 
mov address, — (sp) 
jmp (return 
return .word 
address .word 
end 


language supported by the UCSD sys- 
tem. (Complete instructions to assem- 
ble ADDR and include it in the sys- 
tem library are given in the text box.) 

The routine itself is quite simple. 
When a function with variable pa- 
rameters is invoked in the UCSD sys- 
tem, the interpreter pushes one word 
of what is for our purposes "junk" 


‚рор the return address and save it. 
;address of parameter. pop and save. 
‚рор the junk. 

;return addr of param to top of stack. 
:depart to calling routine. 


onto the system stack, pushes the ad- 
dresses of the variable parameter(s), 
and pushes the return address. After 
the function returns, the interpreter 
expects to find these elements re- 
moved from the stack and the value 
of the function on top of the stack. 
Because our ADDR function 
returns the address of its parameter as 


its value, it simply pops the return 
address and saves it, pops the address 
of the parameter and holds it momen- 
tarily, and pops the "junk" and dis- 
cards it. Then it replaces the address 
of the parameter on top of the stack 
as the returned value and branches 
back to the calling routine. 

The ADDR function must be 
declared an external routine in the ap- 
plication program. To use the func- 
tion, the application programmer 
declares an array of integers whose 
size is the maximum number of en- 
tries permitted for a screen. The 
number of entries for a particular 
screen may be stored in that screen's 
data file or passed as an additional 
parameter to GETSCREEN. Before 
GETSCREEN is invoked, the ADDR 
function is applied to each variable 
that will hold a validated screen value 
(the VARIABLEn), and the resulting 
integer-form addresses are assigned to 
successive elements of the array (see 
listing 2). 


Using a Trick 

As soon as the utility subroutine 
receives the array of addresses, it 
must be able to use them to store the 
entered and validated data items in 
the appropriate places. The problem 
is that in Pascal and most other lan- 
guages, the closest you can come to 
touching addresses is via pointers. 
And although pointers are really just 
addresses and addresses are really just 
integers, Pascal does not allow the 
pointers and addresses to mix. To 
sidestep this restriction you must 
employ one of Pascal’s more in- 
famous tricks—using a variant record 
to define the same storage location as 
both an integer and a pointer (see 
listing 3). 

A variant record is required for 
each possible data type that the 
VARIABLEn of the application pro- 
gram may assume. Listing 3 contains 
variant records for the integer and 
character types called INT. 
POINTER and CHAR. POINTER. 
These variant records contain no tag 
field; the "CASE INTEGER OF 1:. .f. 
2: ..." is a device to enable the 
utility subroutines to refer to each 
variant record under two aliases. 

When, for example, the alias 
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TELEVIDEO Listing 2: Skeleton application program illustrating how the table of addresses is 
declared, filled, and sent to the utility subroutine. 
DEALERS & DIST. 


Our general accounting programs 
operate on CP/M! & MP/M? 


compatible systems, including PROGRAM APPLICATION_ SKELETON: 
TurboDos? and MMMost*. 
t. C.A.T.S. (3 levels of Userhelp — CONST 
Computer Assisted Tutorial Software. MAX ENTRIES. PER. SCREEN = 100; (OR WHATEVER} 
2. OUTSTANDING 
DOCUMENTATION, 
ншке дан eee АШ, и ТҮРЕ = ARRAY [l .. MAX__ENTRIES__PER__SCREEN] OF INTEGER: 
4. MULTLCOMPANY — = n.. те PER ; 
( w/consolidation ) 
s. FULLY INTEGRATED wrsingk: VAR 
source entry (or stand alone) TABLE OF. ADDRESSES : TABLE. TYPE; 
MONEY BACK GUARANTEE VARIABLE] : CHAR; {FOR EXAMPLE} 


COUGAR MOUNTAIN SOFTWARE VARIABLE2 : {WHATEVER THEY MAY BE} 


108. Latah Вох 6886 
Boise, Idaho 83707 
208-344-2540 


TM: l. & 2. Digital Restsurch: 3. Software 2000; 
4. TelcVideo. 


FUNCTION ADDR (VAR ANYTHING) : INTEGER; EXTERNAL; 


BEGIN 


TABLE OF. ADDRESSES[I]: 
TABLE. OF. ADDRESSES|2]: 


ADDR (VARIABLE1); 
ADDR (VARIABLE2) 


* 


GETSCREEN (TABLE. OF. ADDRESSES); 


65 
years worked 40|] | 
retirement benetits 0 


The U.S. Department of Labor has a free 
booklet that will help you answer these 
questions and a lot more. Send for lt today. 


Write: Pensions, Consumer Information Listing 3: Skeleton utility subroutine illustrating how the table of addresses is used to 
Center, Puebid, Colprado 81009 send validated values back to the application program. 


U. S. Department of Labor 


PROCEDURE GETSCREEN_ SKELETON; 


Bill Cosby к = ВЕСОВР 


sq $: CASE INTEGER OF 
° 1: (POINTER... AS. INTEGER : INTEGER); 
1: When Ou 2 : (POINTER : TINTEGER) 
y END; 
CHAR. POINTER = RECORD 
learn CPR, CASE INTEGER OF 
1 : (POINTER. AS. INTEGER : INTEGER); 
youre 2 : (POINTER : ICHAR) 
END; 
ready to 
VAR 
INT : INT. POINTER; 


save lives- 
anywhere. • сн | CHAR 


BEGIN 


CHARACTER ; CHAR. POINTER; 


American 
Red Cross 


Listing 3 continued: 


{FOR THE PURPOSE OF THIS EXAMPLE ASSUME THAT GETSCREEN HAS 
ALREADY DETERMINED THAT THE FIRST SCREEN ITEM IS OF TYPE CHAR AND 
HAS BEEN INPUT TO THE LOCAL VARIABLE CH.} 


CHARACTER.POINTER. AS. INTEGER := 


TABLE. OF. ADDRESSESII]. 


(THE POINTER TO CHARACTER IN ITS INTEGER GUISE IS SET EQUAL TO THE 
ADDRESS OF VARIABLE] IN ITS INTEGER GUISE.} 


CHARACTER.POINTERI := CH; 


(VOILA! VARIABLE] IN THE APPLICATION NOW CONTAINS THE FIRST 


SCREEN VALUE.) 
END. 


CHARACTER.POINTER. AS. . 
INTEGER is used, CHAR... 
POINTER may be manipulated as 
any integer. The utility, knowing that 
a particular address in the array of in- 
teger/addresses passed to it by the ap- 
plication program belongs to a vari- 
able of type character, may take that 


integer/address and assign it to 
CHARACTER.POINTER. AS. . 
INTEGER. 

Once that happens, any reference 
to CHARACTER.POINTERT is a ref- 
erence to a character variable in the 
application program. Thus, as soon 
as the utility subroutine GETSCREEN 


has accepted and validated an input 
of type character, it only has to assign 
it to CHARACTER.POINTER! and 
the data will be transported back to 
the application. 

Because the utility knows from the 
data file what type variable each 
screen entry must be assigned to, it 
can take the corresponding address 
from the array and move it into the 
appropriate variant record. When the 
value itself is assigned to the pointed- 
to location, it lands exactly where the 
application expects to find it. 

A parameter or parameters of un- 
specified type may be passed to a 
subroutine in Pascal. Purists may ob- 
ject to such tricks and pragmatists 
may point to other languages where 
machinations like these are un- 
necessary. But in defense of Pascal, 
few languages provide such a rich and 
balanced variety of features. To the 
credit of its designer and its imple- 
menters at UCSD, Pascal is flexible 
enough to accommodate situations 
for which it was not originally 
intended. ш 


BUILD YOUR COMPUTER BREADBOARDS 
Б INTERFACES FASTER AND EASIER 
VULTIS NEN мк е сч эы АМ а pem 


Send for 
FREE 
Brochure 


Y 
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ALSO: 
VECTOR ELECTRONIC COMPANY, Inc., 12460 Gladstone Ave., P.O. Box 4336, Sylmar, CA 91342-0336; (213) 365-9661 


Connectors в 


Enclosures e 


Mother Boards s 


New 4613 series — for IBM 


Personal Computer. Three 


models available. 


New 4614, 4615 series — for 
VME Bus. Six models avail- 
able. 


4610 series — for STD-Bus. 
Three models available. 


4608 series — for Multibus 
solderable, or unpatterned. 


8804 series — for S-1 00. Seven 
models available. 


4607 — for DEC LSI-11/PDP8- 
11, Heath-11. 


4609 — for Apple Il, Super- 
Kim, Pet Commodore with 
Expandamem. 


4350 — for TI 980 
4611 series — for Motorola 


Exorciser 


Extenders 748209 
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A Terminal Program for the 
TRS-80 Model III 


A world of information is just a phone call away. 


Imagine having these resources 
available to your TRS-80 Model III: 
general-use databases such as The 
Source and Compuserve, research- 
oriented databases such as Dialog, 
specialized databases covering prac- 
tically any subject, and electronic 
bulletin boards for any interest. If the 
prospect appeals to you, all you need 
to do is transform your Model III into 
a "smart" terminal. Your telephone 
will do the rest. 

Before attempting the conversion, 
you'll need two things. First, you 
must have a serial port (e.g., an RS- 
232C board) so that your Model III 
can communicate via a modem over 
the telephone lines. Of course, you'll 
also need a program that enables the 
computer to perform as a terminal. I 
wrote such a program for my TRS-80 
Model III and have used it success- 
fully over the past few months. 

Several features of the TRS-80 
Model III make it attractive for use as 
a terminal. First, its Control key (shift 
down-arrow) lets you enter control 
characters from the keyboard. On 
most larger computers, these 
characters control the operating 
system. For example, you might use 
Control-C to terminate program ex- 
ecution. A second important feature 
of the Model III is an (optional) RS- 
232C serial-interface board. I par- 
ticularly like a couple of other fea- 
tures, such as the lowercase char- 
acters and the single-unit design of 
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Department of Mathematics 
California State College 
Turlock, CA 95380 


the Model III that incorporates the 
video display, keyboard, and disk 
drives. The only disadvantage of the 
Model III is that its screen has 64 col- 
umns instead of the usual 80. But for 
my work, at least, that hasn't been a 
serious drawback. 

I wrote the terminal program in 
Z80 assembly language, which 
operates at 300 bits per second (bps), 
the most frequently used speed for 
remote terminals that communicate 
over the telephone line (chances are it 
would work satisfactorily at higher 
transmission rates, but that hasn't 
been tested). Note that the program is 
written only for the TRS-80 Model III 
and will not run on a Model I. 

The program requires one or two 
disk drives and a minimum of 32K 
bytes of RAM  (random-access 
read/write memory). The terminal 
program supports disk operations. 
For example, you can store a program 
on one of your disks and then either 
send it to the remote computer or 
store the output from the remote 
computer on a disk. If you have no 
disk drives and only 16K bytes of 
RAM, you can still use the program 
by simply eliminating the disk-related 
section (I will explain this in detail 
later). 

If you want listings or hard copy of 
output from the remote computer, 
you can use a parallel printer. Again, 
the program will work even if you 
don't have a printer. You can either 


eliminate the printer-related sections 
of the program or disregard the 
printer-related commands. 

I designed the terminal program 
(see listing 1) to access a PDP-11/45 
minicomputer with version 7.0 of the 
RSTS/E operating system. A dif- 
ferent operating system or computer 
may call for some changes to the pro- 
gram. I tried to make it as flexible and 
universal as possible so that no major 
changes should be necessary. 

You may want to custom design 
the program to suit your particular 
needs. That way, you can incor- 
porate the features you need and 
eliminate those you don't. (Hereafter, 
I will use "computer" to refer to the 
remote computer and "Model III" to 
refer to the TRS-80 Model III to avoid 


confusion between the two.) 


Initializing the RS-232C Interface 

The main section of the program, 
which allows the Model III to com- 
municate with the computer (without 
printer or disk capability), is very 
simple. (See figure 1 for an illustra- 
tion of its operation.) First, the RS- 
232C interface is initialized. A "don't 
wait” condition is necessary, so in 
line 480 of the program a 0 is loaded 
into location 16890. In line 500, all 
the bits in location 16889 are set to 1 
by calling RSINIT (I needed an 8-bit 
word length with 1 stop bit and no 
parity; the eighth bit is ignored. Call 
your computer center or system 
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Listing 1: Model III terminal program. This listing contains all options for use with a 
printer and disk drives. 


SOURCE 


00240 
00250 
002450 
00770 
02-80 
00290 
002500 
00310 
00320 
00330 
00340 
00550 
00340 
00370 
00390 
02390 
00400 
00410 
00220 
00430 
00440 
00250 
004450 
00470 
00480 
00490 
00500 
00510 
00570 
00550 
00540 
00550 
00540 
00570 
02530 
04590 
00400 
002510 
00520 
00430 
00220 
00250 
002520 
00470 
004680 
00490 
00700 
00710 
00720 
00730 
20740 
00750 
00720 
00770 
00780 
00790 
0600 


00810 
20820 


LISTING FOR TERMINAL PROGRAM 


ORG 5400H 
j**«xxxxx*xx MAIN PROGRAM CONSTANTS  xxxxxxxx* 
DUPLEX EU SABAH ; DUPLEX FLAG 
KECHAR EMU Q02BH sKEYBOARD SCAN 
VDCLS Eu Q1C9H CLS 
VDCHAR EQU Q0 33H SVIDEO DISPLAY 
RSINIT EGU ОЗАН $ INMITALIZE К5232 
RSRCV EGU QOSuaH 3 RS232 RECEIVE 
RSTX EGU 2059H 3RSZJZ XMT 
CHAR Eu 5202H з CHAR STORAGE 
RCVBYT EGU 158721 3RCV LOCATION RSS 
CURSOR Eu 143 ; CURSOR CHARACTER 
CURLOC EGU 44UZUH $ CURSOR ADDRESS 
i**X*Xx3xxXk** BUFFER CONSTANTS ¥ 4 HF i J 4 4 4F 
PRCHAR EGU au 38H SLINE PRINTER ROUTINE 
BUFLAG EU 52@01H ;BUFFER FLAG 
RJUFPTR EGU 5203H $ BUFFER POINTER 
BUFNUM EGU 5z05H sBUFFER COUNT 
BUFBEG Emu 5800н sFIRST BUFFER Loc 
+++ +++ +++ DISH CONSTANTS xo xx + 
XMTEYT EGU 41F@6H SRSTX BUFFER 
DaS EQU 402DH sTRSDOS 
DCB EQU 5207H 3;DCB FOR A DISK FILE 
ERNI. EGU 5213H SLSP OF ERN 
ERNM EQU 5214H MSB OF ERN 
EOF EGU 570ЕН st BYTES IN LAST RECORD 
CTRD EGU 5z37H s RECORD COUNTER 
BUFFER ESU Sz 3JBEH 31ST ADDR OF DISK BUFFER 
READ ERU 44.4641 SREAD RECORD FROM DISK 
CLOSE EQU 4478H 3 CLOSE FILE 
OPEN EGU 4424H JOPEN FILE 
INIT EGU 44720H 10PENS NEW FILE 
WRITE EGU 4 47H SWRITE RECORD TO DISK 
TEMPST  EGU 533BH ;TEMP STORAGE FOR SCREEN 
LINE рЕЕМ ^Enter Filename' ; PROMPT 
5 X 3X FH HK FFF 3C 3C 3€ 34€ 00 X 6$ 36 C 4 XC ЭЕ ЗЕР ЧЕЗ 9C X 3C 3€ 903€ € 9C 9€ C 3€ XX 

CALL VDCLS CLS 

XOR А $ ZERO A REGISTER 

LD 12850) :А МО WAIT CONDITION 

LD As 255 sSET UP RESIS 

WU (15809)54 $ IMITALIZE КБЕ 

CAL.L. RSAiMIT s IMITALIZE RS 

XOR А ЛЕНО A 

|р & BUF LO) ۹A BUFFER CLOSED 

LD i DUPLEX Is A $ HAL." DUPLEX 

CALL BUF SET SINITALYŻE BUFFER 
RCV CALL RSRCV s CHECK RS5z3z RECEIVE 

LD А» CRCVBYT) PUT CHAR IN A 

JR Zs KEYED SIF NO CHAR: GO 

СР 10 SLINE FEED? 

JR Z:RCV IF 50 IGNORE IT 

LD {CHARI зА : SAVE CHAR 

CALL VIDEO SPRINT CHARACTER 

LD As CE.UFL AG) $ BUFFER STATUS 

CP e ; BUFFER CLOSED? 

JR Z3 KEYED $ IF SO GO 

CALL BUFPUT РИТ CHAR IN BUFFER 
KEYED CALL KBCHAR 3 CHECK KEYBOARD 

JR Zs КСМ 360 CHECK RSz23z IF NO CHAR 

LD (CHAR? , A з SAVE CHAR 

CP 2 STURN BUFFER ОМ? 

JP Zs BUFON sIF 50, GO DO IT 

CP 15 STURN BUFFER OFF? 

JP Z+BUFOFF SIF 50, GO DO IT 

CP 5 $; ERASE BUFFER? 

JP Z. BUFER SIF SO; GO DO IT 

CP 14 SPRINT BUFFER? 

JP 2, BUF PR sIF SO; GO DO IT 

CP 1 sBREAK KEY? 

JP 2: 005 ІР SOs RETURN TO DOS 

cP 18 sCTRL/R 

JR NZsSETI1 sIF МОТ, GO 

PUSH AF sSAVE A 
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Apple Business Software: 
ACCOUNTING PLUS II^ 
from $329 


4 
i -— чав Now, pay less 
| = gP ‚рау 
A ewe. and get great 
4 “ass service, too! 
VA be 
Finest Ouse acco nti g system for 
le/Franklin Computers. Now at a 
special Introd ctory Di t Price. Uses 
6502 machine language. Comes with its 
pan Us yet |, Aaa Soa 
in egrated. Price includes o r ete 
Customer s pport package. Call Toll Free 
(800) 327-7701 
InHa.,collect: = == 
(305) 757-5416. " As 7 
Software Management Group, Inc. 
12555 Biscayne Bo levard, Suite 805 
Dept. BY, Mari. Florida 33181 


"Apple arx! Accounting Plus H are trademarks of Conr 
puter, Inc. and Software Dimensions, Inc., ivy. 
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COMPUTERS 


FRANKLIN ACE 1000 .........$939 
SYSCOM ............ 

INIPC .............. 

(64K—2 DISK DRIVES—COLOR BOARD) 
COLUMBIA MPC 

(IBM CLONE—128K)..........$2950 
ALTOS — EAGLE — ATARI — OSBORN 


PRINTERS 


NEC 3550 (FOR IBM PIC)... ..$1995 
NEC 3510 (EX) .............$4475 


NEC 3515 (EX) ..... 

IDS MICROPRISM............$579 

C. ITOH PRINTMASTER ......$1695 

OKIDATA 82A .......... 

Send for FREE Brochure of our Complete 
Line of Monitors, Terminals and more. 


COMPUTERS 


ana more 


2420 University Ave., Sulte 3, San Diego, Ca. 92104 
(819) 291-1442, Telex 697120, Datamax Attn: Dept. 322 
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DON'T READ THIS 
UNLESS YOU ARE INTERESTED IN § 
SOPHISTICATED SOFTWARE WITH 
EXCELLENT DOCUMENTATION. 
Our general accounting programs operate 
on CP/M! & MP/M? compatible systems, 
including TurboDos* and MMMost*. 


t. C.A.T.S. (3 levels of User help — 
Computer Assisted Tutorial Software. 


. OUTSTANDING 
DOCUMENTATION. 
3. MULTI-USER ( w/file & record lock.) 
4. MULTI-COMPANY 
( w/consolidation ) 
. FULLY INTEGRATED w/single 
source entry (or stand alone) 
DEALER INQUIRIES INVITED 
MONEY BACK GUARANTEE 


COUGAR MOUNTAIN SOFTWARE 
108. Latah Box 6886 
Boise, Idaho 83707 
208-344-2540 


TM: L & 2. Digital Research, 3. Software 2000; 
4. TeleVideo, 


SCORE HIGHER ON THE SAT USING 
THIS 5 1/4 INCH DISKETTE ON THE 
APPLE COMPUTER. DRILLS ON MATH, 


READING, GRAMMAR, STANDARD WRITTEN 
ENGLISH, ANTONYMS, AND ANALOGY, 
EXPLAINS RIGHT AND WRONG ANSWERS. 
JM ИИИНИН АИЫ 3 
HIGH SCHOOL ENTRANCE EXAMS.. $25.00 
DELIVERY IN 3-5 DAYS. 
SEND MONEY ORDER TO OR CALL : 
FINER PROGRANMING SERVICE 
7310 PARKDALE AVENUE 
CINCINNATI, OHIO 45237 
(513) 741-0380 
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Like-new 
products 


~~ 


Bhp 44-22 one 


خا 


«Creamy 

op 

e 
Lor xg 
= 
EM 
HL 
Cuni 


For free catalog, 
phone toll-free (BOO) 225-1008 
In Massachusetts (617) 938-0900 
Genstar REI Sales Company 


6307 DeSoto Ave. Ste. J / Woodland Hills, CA 91387 
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the fifth generation 
language for micros 


micro- PROLOG 


® PROLOG is an interactive version of PROLOG currently 
available for CP/M 2.xx 2805. 


® PROLOG is the Artificial Intelligence language chosen by 
Japan as the core language for their Fith Generation Com- 
puters, 


* PROLOG grew out of Al research in computational logic. 
PROLOG means PROgramming in LOGic. 


* A PROLOG program comprises a set of facts and rules, It 
unifies: 
srelational data and relational queries, 
srecursive list processing, 
‘pattern directed rule based programming, within a single 
framework of logic programming. 


® Current applications; Expert Systems, Natural Language 
Understanding, Intelligent Data Bases. 


Distribution Formats 

$”; North Star, Zenith 789, IBM PC (with ZBO card) 
Apple li (280 card, lower case reqd), Osborne 

B: 55/50 IBM 3740 


Need more info? 
Sample the 
language with the 
160 page Primer. 
Price can be set 
against software, 


Prices 

Software (with $275 
Manual & Primer) 
Primer $15 
Prices include air P&P 


P LOGIC PROGRAMMING ASSOCIATES Ltd. 
A 10 BURTWOOD CLOSE, 
LONDON SW18, ENGLAND 


CP TM Research inc. TM 
MIRAE Sine 
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Listing 1 continued: 


|00830 
pasan 
1008650 
|00820 
100970 
jaussa 
00890 
00500 
decis 
00920 
00930 
209440 
(20750 
0260 
09770 
00980 
00990 

1000 
01010 

1029 
01030 
№1020 
21050 
01050 
01070 
1080 
01090 
21100 
(1110 
01120 
01130 
01148 
01150 
01160 
01178 
01180 
01190 
@12@@ 
й121Йй 
Ql #22 
01230 
M1240 
01:250 
@12& 
01270 
OLTRE 
@12©@ 
01300 
01210 
01:220 
01330 
01340 
21350 
1 3A 
DI Z7 
1E 
A1 30 
1400 
1410 

1400 
A1430 
biaso 


01490 
121400 
01470 
01480 
№1290 
101500 
1512 
01520 
01530 
21540 
01950 
01560 
01570 
(01580 
01590 
21600 
1519 
1626 
21430 
01640 
10150 
01260 
1670 
1480 
1690 
B1700 


CHAR 


BUFFER ON 


TURNE BUFFER OFF 


Bum 


PUTS CHAR 


JP DISHKRD 
SETI CP & 
JR NZ, SET 
PUSH AF 
JP DISHRD 
SET CP 7 
JP Z3 BUF XETT 
CP 10 
JP Zs PAUE 
СР 23 
JP Zs DISHSV 
CP 4 
JR NZ, SET 
LD As (DUPLEX) 
XOR 1 
LD (DUPLEX); A 
JP RCY 
SET CP i3 
JR Z XMT 
LD As (DUPLEX) 
GP 0 
JR NZ: ХИТ 
CALL VIDEO 
XMT LD As (CHAR? 
СА. RSTX 
JP REY 
жк» кк VIDEO ~ PRINTS 
VIDEO LD As t CHAR) 
PUSH Hi.. 
CP id 
JR 2: CURSE 
CP | 
JR М7, CURS 
CURSE LD Ні. (CURLOC) 
L.D As NL EG 
„р (HL. 9 4 3 
„р Аз (CHAR) 
CURS CALL. VDCHAR 
|. D HL.» CCURL.O Z2 
L.D As CURBOR 
L D CHE) 84 
[0 As (CHAR) 
POP HL. 
RET 
D X» xo» әр» BUFON = TURNS 
РШЕ СМУ L.D fsa 1 
LD (ВШ АС) А 
ЈР REY 
хуу кау BUFOFF © 
BUFOFF XOR А 
1...1 CRUS ASI) 4 Ay 
314 RCM 
SHEER o BUPPR с DUMPS FROM 
AUF PER |... Мыз CISUFTNUI à 
LD ^s Hl 
NI |. 
JR HAs ОР 
IP ROM 
|, OPI LD DE « PUP BES 
PILOOP LD Aa (PARY 
PUSH NE 
CALL PROCHAR 
CALL. KBCHAF 
Pop DE 
CF 4 
JR NZOP 
ЇР RCV 
LOP INC DE 
DEC HL, 
L.D Ё 314 
OR lig 
JR: NZ, PTL.OOP 
JP REY 
Pp»x eexcxc-m m ЕН =“ ERASES 
BUFER CALL BUF SET 
JP RCV 
BUFSET LD HL: A 
LD (БЕШ МОЛТ) » HL 
I. D HL. + BUFBEG 
LD (GUFPTR) s HL 
RET 
DxéeXxo kde SHEN  BUFPUT ~ 
BUFPUT LD HL.» CBUFPTR) 
LD As (CHAR) 
L.D (Н s A 
INC HL 
LD (BUFPTR) s Hi. 
LD НІ.» CEUF NUI) 


560 READ FILE 
$CTRL/F ? 

;IF NOT: GO 

; SAVE A 

s60 READ FILE AND 
;CTRL/G 7? 

;Go XMT BUFFER Toa COMPUTER 
CTRL ? 


SEND 


ТЇК SCs, CONTINUE SENDING 
;CTRL/W 7 
SWRITE BUFFER TO DISK 


;CTRL./D ? 

IF МОТ, GG 

3GET DUPLEX FLAG 

s TOGGLE FLAG 

: SAYE FLAG 

бо BACK 

CARRIAGE RETURN 7 
:IF 50, SEND ІТ 

$ DUPLEX FLAG 

HALF DUPLEX? 


SIF FULL DUFLES;: DON’T PRINT 
SRESTORE CHAR TO A 

AMT CHARACTER 

SSTART OVER 

ON VIDEO KX HERR 


SOET CHAR 

PCWAVE Ht... 

S CARRIAGE RETURN 

ТЇР 50, GO 

sBACKSPACE ? 

SIF MOT: GÖ 

; CURSOR LOCATION 

$ PLANR 

SBLANKS PREVIOUS CURSOR 
RESTORE CHAR TO A 
SPRINT CHAR 
PET CURSOR 
CURSOR HAR 
SPRINT CURSOR 
SRESTORE CHAR TO A 
RESTORE Н. 


LOCATION 


BE A DR ы 


:SEUFFER OPEN 
$60 BACK 
HEEE RHF € FF 


$ BUFFER CLOSE L 
$h BRACH 

BUFFER Th PRINTER 
ERN бЕ CHAIR 
ЗЕТ HS COUNT 
BERGE LS 

BUFFER EMPTY: (Go. БАСЫ 


IH PUFF 


Bur FER 
TO) PRINT 


FIRST 


CHAR 


GHAR 


SPRINT IT 
CHECKS. BEY RARE 


ENTEL Cr 


POP PRINT « 
FT TO NEXT CHAP 

SNUPFIÉIZR OF HAPS REMAINING 
SET FE Cugp»a 
МЕРЕ LS CMAN 
и [F COUNT MOI 
S DONE 

ЕН жей gis 
MERABSES. BUFFER 


: DONE 


GO EACH 


SNUMBPRER OF «Hels 


E! To à 


SINITIALULZE БӨЕР POINTER 
INTO BUFFER  »xxe-zrcexA 
:МЕХТ RES IT LON 

$GET CHAR 
PUT CHAR IN 
: INC BUFPTR 
sS TORE IT 
FOLD NUMBER OF 


BU FEET 


CHARS 


Расе а 


Listing 1 continued: 


01710 
01720 
01730 
01740 
01750 
41768 
01770 
01780 
01790 
0182D 
01810 
01828 
01830 
01B40 
0185 

01860 
01870 
01889 
015370 
21900 
01710 
01920 
01930 
01940 
01950 
01760 
01970 
01980 
01990 
02068 
O201a 
0.2020 
02030 
A2040 
02050 
02020 
02070 
O= 080 
02070 
acie 
02110 
02120 
02130 
O21 40 
02150 
Alio 
07170 
02180 
021570 
02200 
02210 
ا2‎ 
02230 


a 30 
02310 


22220 


02350 
2400 
02410 
A420 
243 
0244.0 
02450 
AZo 
Q::470 
(27:480 
02420 
02500 
02510 
02520 
02530 
лез (Л 
0:55 

0.2560 
0z57Vv 


INC 
LD 
RET 


; XXX XXX 


DISKRD 


RDRC 


LDBUF 


БЕТМЕ 


RDRCS 


ПЕЕ 1 


RDRC1 


RD 


L.LDBUF E 


RDRCZ 


CALL 
LD 
LD 
LD 
CALL 
CALL 
LD 
LD 
LD 
LD 
LD 
DEC 
OR 
JR 
LD 


LDIR 


LD 
LD 
DEC 
LD 
DEC 
LD 
OR 
JR 
2р 


CALL 
L.D 


JR 
LDIR 
LD 


LD 
LD 


LD 
POP 
CP 
PUSH 
JR 
LD 
ADD 
LD 
LJ) 
LD 
POP 
CP 
PUSH 
JR 
САШ 
TR 
L.DIR 
LD 

L D 
CALL 
d F 


SERRE EE KEE 


BUF XFIT 


Li 
Li 
OR 


DISHRD 


HL. 
(BUFNUM) : HL 


F ILNAM 
Bs O 

DE: DCE 

HL : BUFFER 
OPEN 
RESTOR 

А» CERMM? 
Н, A 

As (ERNL) 
зА 

( CTRD23HL 
А 

H 

23s RDRC3 
DE: DCB 
READ 

HL» BUFFER 
DE: (BUFPTR) 
BC; 1 00H 
AF 


АЕ 

Z» LDEUF 
FAST 
GETMR 


(BUFPTR) : DE 
HL» C BUFNLM) 
H 

( BUFNUPI) s HL 
HL: (CTRD) 
HL 
(CTRD)»HL 


NZ : RDRC 
DE: DCB 
HEAD 

Аз (EOF) 

n 

NZ, RDRCI1 
DEs (RUF PTR) 
HL; BUFFER 
EC, 1 00H 
AF 

6 

AF 

NZ, LDBUF 1 
FAST 
RDRCZ 


(BUFPTR) s DE 
HL. 5 (BUF NUP) 
H 
(EUFMUM) s HL 
RDRCZ 

As (EOF) 

Сз А 

B.C 

AF 

б 
AF 

27RD 

HL» (BUFNUM) 
HL: BC 

( BUFNUM) s HL 
DE : CEUFPTR) 
HL, BUFFER 
AF 


NZ«LDBUFZ 
FAST 
RDRCZ 


(BUFPTR):DE 
ре» DCE 
CLOSE 

RCY 


BUrxhMHT ~ OUMNFS 


BCs CRUF NUM) 
^ , E 
С 


M 


“READ A FILE FROM DISK 


FROM BUFFER TO COMPUTER 


SÅDD I 
;:STORE IT 


XX X e dx چ‎ ede 
;SGETS UP DCE 

LRL SET TO 254 

;iol ADDR OF DCB 

71ST ADDR OF DISK BUFFER 
SQPENS SPECIFIED FILE 
; RESTORE SCREEN 

ӨЗӘ OF ERN 

MSB OF ERN JN H 

51.58. OF ERNI 

SLE OF ERN IN i 

sH OF RECORDS TO READ 
SLSB-1 OF ERM 

SERN = 1 7 

;IF SOs 60 

;GETTINCG READY ТО READ 
:MOVE RECORD TO DBUFF 
71ST DEUFFER ADDR 

$ DESTINATION 

7256 BYTES TO MOVE 

$ RESTORE А 

;CTRL/ Е? 

SAVE A 

MOVE BYTES TQ BUFFER 
$ SEND TO COMPUTER 

; CONT INUE 

MOVE BYTES ТО BUFFER 
$ SAVE NEW BUFFER POINTER 
SNEED TO UPDATE BUFNUM 
;ADD 254 TO HL 

:SAVE # CHAR 

; PREVIOUS # RECORDS 

; CURRENT # RECORDS 


; SAVE IT 
; CHECK IF (CTRD) IS 1 
;L SB 


З MERGE MSE 

ТЇК (CTRD2z1» READ NEXT RECORD 
31 RECORD LEFT 

;PUT IT IN DBUFFER 
EOF OF LAST RECORD 
FULL 2546 BYTES ? 

;IF NOT: GO 

$ DISTINATION 

; SOURCE 

;$# OF BYTES TO MOVE 

; RESTORE A 

; CTRL/F ? 

5: SAVE A 

s PUT INTO BUFF 

$ SEND TO COMPUTER 

> DONE 

MOVE Ем 

SAVE BUFFER POINTER 
;UP DATE EUFNUM 

;ADD 254 TO Hi. 

:SAME # OF CHAR IN BUFFER 
sFINISHED READING FILE 
$i BYTES TO MOVE 


34# BYTES TO MOVE IN BC 
3GET A 


СТАЕ? 

; SAVE A 

SIF CTRL/F GO 

; PREVIOUS # IN BUFF 
;UPDATE IT 

; SAVE BUFNUM 

: bESTINATIGN 

> SOURCE 

$ RESTORE. A 

3CTRL/F 7 

: SAVE А 

SPITO INTO BUFF 

$ SEND TO COMPUTER 

; DONE 

;3MOVE BYTES INTO BUFF 
$ SAVE NEW BUFF POINTER 
s READY TQ CLOSE FILE 
; CLOSE IT 

FINISHED: GO BACK 


4# CHAR IN BUFFER 
4 MSP 
1 MERGE LSE 


Listing 1 continued on page 462 


EK FX RHEE KK 


MEMOREX 


Flexible Discs 


BEST PRICES 
IN THE U.S. 


Call for our special dealer 
program. C.O.D.'s accepted. 
TOLL FREE (800) 652-8168 
In California (213) 901-8881 


, - 
U.S. ! US EXCHANGE 


dl 14831 Bessemer St 
Van Nuys, CA 91411-2773 | 


Circle 466 on Inquiry card. 


ATRBOOO: THE DOUBLE DENSITY 
ES DISK INTERFACE FOR 
ATARI® 
B00/400 


e 16K RAM 
upgradab!e 
to 64K. 


e With OSA+ 
Version 4 is double density. 


e Runs standard 5%" or 8" drives. 
e A Z80 4 MHz controller. 
* A serial and a parallel port. 


e Software compatible with existing 
ATARI software. 


e |s CP/M compatible (with 64K). 


SOFTWARE PUBLISHERS, INC. 
2500 E. Randol Mill Rd., Suite 125 
Arlington, TX 76011 (817) 469-1181 


Circle 467 on inquiry card. 


^ m 
Loftus’ ScotA 
SPEECH SYNTHESIZER 


The SC-01A Speech Synthesizer is a completely self- 
contained solid state device. This single chip phoneti- 
cally synthesizes continuous speech of unlimited | 
vocabulary. 


The SC-01A contains 64 different phonemes which 
are accessed by a 6-hit code. Computer interfaces 
and text-to-speech algorithms also available for prod- 
uct development. 

Votrax is a trademark o! Federal Screw Works 


Call 1-800-645-3479, in N.Y. 1-516-374-6793 


Circle 468 on inquiry card. 


IBM PC Software 
sortsPoo, m —printer spooler 
*Creates true foreground/background operation 
*Buífer sizes user modifiable (1-128K) 
*Program execution no longer linked to printer speed. 
$49.95 (includes disk & doc) 


KEY SWAP). typing utility 

"Transforms the PC's keyboard into a standard type- 
weiter keyboard 

*Poorly positioned keys are relocated and replaced 
*Optional audible feedback on "'toggle'' keys 

*Increases “touch typist’ efficiency 

*$69.95 (includes disk, stick-on labels & doc) 


BOTH PROGRAMS 


*Work with amy program that under DOS 
(EASYWRITER UO. VISICALCUPV, WORDSTARUT) 


etc.) 
“Ideal for Business or Software development 


PROCRYPT I software protection program 
*Encrypts, serializes, and copy protects your programs— 
Call for price! 


SOFTSPOOL & KEYSWAP for $99.95 
FOR ORDERS OR INFO CALL—(617) 662-0856 
OR SEND CHECK TO: 
Rickerdata 


P.O. Hox 288 
Burlington, MA 01803 


terms & conditions may change w/o notice 


MC & VISA 
accepted 
Add $2.50 S&H 


Circle 370 on inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDT! Cali Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and СОО» 
accepted 


PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800}592-5935 or 


Circle 318 on inquiry card. 


ЭМ Scotch BRAND 
AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 


AND WE PAY THE 
SHIPPING CHARGES 


Е 9 со accertep 


DEALER INQUIRIES INVITED 
ә CALL TOLL FREE 


800 922-8193 


IN CALIFORNIA 
800 468-1068 


Еа 


Тер Deals Forma 


Bost Omics Bor S08 


Henbury Park, СА 81320 


Circle 402 on inquiry card. 


Listing 1 continued: 


ens 
O&O 
O241@ 
A20 
63i 
2640 
Ей 
nea 
One 
ETE IU 
0:690 
0700 
02710 
o7; 
rz730 
927 41A 
02759 
ШЕ 
йг? 79) 
Oi FEE 
027570 
овой 
25310 
ТЧ 
ARI 
0284 
azesn 
O:2860 
07870 
a 2aaGo 
ago 
Ae?Va 
02910 
OFA 
2:29 30 
02940 
02950 
AAA 
0297 
Ara 
ATIFA 
O30 
azala 
3020 
A3A3A 
ASA 
23050 
AAR 
бз@7@ 
AJAKA 
AAA 
03100 
03110 
23170 
05130 
953140 
A4 
03140 
Q417a 
A31 a 
0:70 
a3200 
A1 
Ил) 
0.5230 
0:35:40 
AoA 
03260 
03270 
aon 
Buse) 
ИНА 
AALA 
йыз, ЛЛ 
„АЖА, 
3.54.6 
25350 


DETS 


MW 


(3:5. Act 
ARK 
(4.5 UY 
A10 
347 
NINE 
544 
Ина 


XMTLP 


оК 1 


SENDIT 


TEMP 


TEMP; 


PAUSE 


РАЦ 


TEMP 2 


PAUZ 


BACK 


‚Тр 
LD 
ae 
LD 
CP 
JR 
GP 
JF 
L.1 
LD 
|. n 
CALL 
JR 
CP 
IR 
Ln 
CP 
JR 
CALL. 
JR 
TALL. 
LD 
GP 


MUSH 
РОН 
JP 
POP 
POP 
JR 


P3 XX CX Eee X 


DISKSV 


UI 


WOISK 


lD 
L.D 
OR 
JP 
CALL 
LD 
LD 
LU 
Ce. 
LD 
L.D 
Lp 
СР 
JR 
ЩЕ 
TMG 
MI 
LB 
KO 
L.D 
L.D 
0 
„р 
LDIR 
L.D 


DISHSM ~ 


Zs ROM 

Hi: AIF EEG 
Aa АЧ.) 
CEDAR) ТА 
n 

Z * TEMPS 
141 

NZ OK f 

و 

COHAR) sia 
RMT EYT IF 
RSTX 

2» SENDI T 
13 

Zs TEMPS 

As (DUPLEX З 
v 

NZ ТЕМЕ 
VIDEO 
TEMPS 
RSRCY 

As TROVEYT) 
ا‎ 

Zs TEMP 
(SHARIA 
VIDEO 

EC 

А В. 

Ü 
Zs RCV 

HL. 

ûs CHAR) 
13 

NZ e ХМТІ Р 
Аз CHILL) 

ü 

NZ x PAUSE 
As С 

ё 

E 

Z3RCV 
RSRCV 

А: CRCVEY T) 
eo 

zZ: PAU 

10 

Zs PAUSE 
(CHARIS4 
VIDEO 
РАЈЕ 
KECHAR 

(Л 

Zs PAUSE 

3 
NZ» XHTL.P? 

HL. 

EC 

RCY 

BC 

Н. 

XMTL.F 

DUMP 
BCs CBUF NUM) 


Z:RCV 
FILNAM 
HL.: BUFFER 
DE DCB 
Fin ¥ 

(NY | 

FH. « ¢ UF HUM У 
sl 

iF Fr 

E 

P.0KR 

As Fl 

A 

(CERDO s4A 
CERBE. 2 8265 
^ 

ЕБР + ^5 
HL. + BOF BEC 
BCs 234 

LE BUFFER 


ШЕ: Pte 


ЕНЕР 


BUFFER EMPTY: GO BACK 
:18T BUFFER ADDR 

EHAR TO BE SENT 

SAVE THE CHAR 

see LT we? 

SIF Sa. Rif FF 
SORAPH It: CR 

ЈЕ NOM Jano 

;CHMeSNGE TO Comm 

АЕ CHAR 
ТРАТ CHAR IN 
ЕМО IT 
:MAIT UNTIL SENT 
>CARRI AGE RETURN? 
iib, SOs. GO 
SDURLER FEL y 
PRAE DUPLEX 7 
LF FULL. OLUE s 


ЖАТ DUC 


GO REV 


КІР КСМ 
SCHECK RES Zug ROY 
SANY THING THERE? 

ФЕ ЧОТ, LOOK Аб ЈА 
PAVE ЧАК 

SPRINT CHAK 
DECREASE BUFF COURT 
FEST Fok A COUNT 


All. DONE: 
I INCREASE 
ET CHAR 
CARRI AGE 
SYF МОТ GO GET HEFT 
MEXT CHAR IN BUFF 
IS IT û @ 2? 

SIF МОТ, GO FAUSE 
;TEST IF LAST CHAR 


E BACK 
CHAR LacaT LON 


RETURN ? 


CHAR 


SLAST CHAR 8. 
SCHECK FOR 
GET CHAR 
SANYTHING THERE 7 

SIF МОТ, GO CHECK KEYEOARD 
SLINE FEED ? 

HIF 80+ IGNORE IT 

SAVE CHAR 
SPRINT RECEIVED 
бо CHECK REIZ 
$ CHEECH BE EM AFD 
SANYTHING THERE ? 
HIF NOT. GO CHECK RS 
СТК АС ? 

Sa) SEND MORE CHARS 
ISAVE CURRENT BUFF LOC 
; BAVE BUFF COUNT 

GO TO RCV 

«BACK FROM ROV 


SO DOME 
INCOMING CHARS 


CHAR 
RC 


RCV 


бо SEND MORE CHARS 
В TO DISK жеж 
°# CHARS IN BUFFER 
;LSB 

MERGE МБЕ — 

sBUR FER EMPTY 

(SETS UP DCB 

>DBUFF ADDRESS 

DCR ADDRERRS 

ЫМ. SEY TO PHA 
ӨРЕМ FILE 

эн HEARS TO Wher re: 


3 ff 


AVE IF 


Ef <- ap 


$4 TED [si Ok 

FAUST INCREMENT ҮСТЕР) 
А LUN Ta ы» 3 RECORDS 
$4 RECORDS TO WRITE 
SMS EPRI 

ZERO A 

PR (RH 

s SOURCE 

id BYTES TO MOVE 
: DESTINATITOM 
МОМЕ 75a BYTES 
SDUE ADDRESS 


Ta DBUFF 


L4 


Listing 1 continued: 


aa CALL 
23470 L.D 
43480 HEC 
03490 LD 
a435u0 OS 
03510 JR 
23520) |I. D 
72530 IR 
ASAN FINERT LD 
Й. CALL 
(121369) CALL. 
йй їр 
DISAM уку eee ee 
3590 FILMAM LD 
0.360m L.D 
AZALA LD 
034620 LDIF 
KTR LD 
0:354 LD 
ASA LIRE LD 
A470 INC 
aQ3690 DEC 
02270 JR 
йз ГЛ 1_1 
As7 10% LD 
037720 I. D 
(37.10 MESS L.D 
03740 LD 
0375.0 INC 
03760 INC 
03770 DEC 
03780 JR 
05790 START Ln 
йзе@й р 
0481@ L.D 
бзш STARTI CALL 
43830 CP 
(03734 JR 
A335 LD 
3 СР 
A4870 ЫҢ 
03980 са. 
A437 JP 
3 9440) GP 
0:710 JR 
0.3970 CALL 
A7 3 JP 
03940 CONTI СР 
(A: $577: JR 
1.3960 LD 
05770 CP 
A398A JR 
ais DEC 
24A LD 
4+0 1 LI 
04020 DEC 
A4A4A LD 
(4g JR 
anas CONT CF 
04060 JR 
04070 LD 
04080 СР 
04090 ЈК 
441 AG LD 
A-1 1 A LD 
0417:0 INC 
0415 LD 
04140 INC 
A415 A JR 
041450 MOVE LD 
04170 LD 
0410620 L.D 
04170 р 
200 „Р 
042710 L.DIR 
QU Li 
A42 30A LD 
04240 RET 
GALIA sxxxx4Xxx*xkxek 
паса) RESTOR LD 
0470 E 
4:80 iD 
aA LDIR 
4340 RET 
DALA FREER HERE 
04370 FAST LD 
W433 CP 


ын ГЕ 

Bost Tete 

BC 

4B 

C 

Zs FI WRT 

ОТОУ «BU 

WD I Sk, 

DE: DCB 

CLOSE 

HES TOR 

RCM 
E fL ren 

HL. 15256 

BCs ise 

DE + TEMPST 


DENTIS 

1X3:1625865 
ХЕЙЗ CURSOR 
Хо) I 

IX 


A 

HZ L INI 
Hi.. +l. TNE 
Es lA 
DE:145:0 
Hoa Chil 
(DEA 
HIL.. 

DE 

E 

ЧА. MESS 
ЙЛ 

HL.» 15335 
(HL. J: CURSOR 
KECHAR 

a 

Z STARTI 
ECHARIGA 
J 

NZ: CONT 
pis TOR 
м, 

3 

NZ» CONTI 
RESTOR 
REY 

3 

N23 CONT 
А: С 

(A 

LZ: START 
d 

А» Soe 

(HL 3*4 
Hi.. 

М.) s CURSOR 
START 1 

13 

Z3 MOVE 
AC 

23 
Z*START1 
Аз i CHAR) 
tHL): À 
HL 

(FHL) + CURSOR 
С 

STARTI 

As 32 
(HL 2 9 32: 
Рей 

HL» 6546 
DE: DCE 


A13 
(DE): 


RESTOR 
BCs 123 
Miss TEMP Str 
DE: 15245 


FAST - 
As CHL) 
@ 


— EIS UP 


~ RESTORES LAST 


SENDS CHARS TO 


white fe Obl 
ECORE COUNT 
RECORDS LEFT 


: ru zd 

пиз, LEE 

E ў jo PEI. E 
* uM 1 


TOOL. DBE 
SCLUOOGE FALE 
(киз TEPE 
s Dur 


NET 


SS PERI] 


FILENAME, a 


ИИ" 
С: 
:DESTIP 
ISAVE L A1 


в *b лш 


1 Gd 
72657 ADDE GF o ТОН LITER 
SERAL LINE 

зо БАКЕ LAST LIN 

SINC FRINT FOE] Y popes 
;DOME 7? 

3;FINISH LINE 

SERINE ENTER FILENAMES” 
TNUMBER OF CHARS TO PRINT 


LT PRINT LOCATION 

$ FUT CHAR IN А 

SPRINT IU 

SING MESSAGE POINTER 
*IMC PRINT I CATION 
;DEC COUNTER 

TF NOT DONE: GO BACK 
:JMITIAL CHAR COUNT 
TIST CURSOR LOCATION 
SPRINT CURSOR 


CHECK KEYBOARD 

SAMY THING THERE 7 

s IF NOT: CHECK AGAIN 
САМЕ CHAR 

GTR 7 

SIE MoTs GO 

RESTORE SCREEN 

TE SCARE BACH 

$ TNT. 7 


JF NOT: Go 

RESTORE CREEN 

РАСК TO MAIN ROUTINE 
РАСК SPACE 7 


:IF МОТ, 50 
;GET CHAR COUNT 
:FIRST CHAR 7? 
$IF SOs START 
: DECREASE 
s BLANK 

$ BLANKS FREY CURSOR 
DEC CURSOR Loc 

SPRINT CURSOR 

$û BACK TO KEYBOARD 

: CARRIAGE RETURN 7 

SIF SOs GO 

GET COUNT 

МАХ FILENAME LEN 

;MUST HAVE CR. GO BACK 
;GET CHAR 

sPRINT IT 

: INCREASE CURSOR LOC 
SPRINT CURSOR 

: INC COUNT 

s60 CHECK KEYBOARD 

: PL AME 

:ERASE CURSOR 

SCHAR COUNT TM BC 

; SOURCE 

s DESTINATION 

MOVE FILENAME TO DCE 

$ CARRIAGE RETURN 
CARRIAGE RETURN IN DCB 
з DONE 

= LINES 
TH OF CHARS 
: SOURCE 

s DESST E NAT EON 


OVER 
COUNT 


TQ SCREEN = ee ¥ ¥ 


s RESTORES LAST = ROWS TO SCREEN 
THE COMPUTER — *xxxxxxex 


SCHAR TO SEND 
sASCII ZERO 7? 


Listing 1 continued on page 464 


1 


| | 
ЭЕ 


THE INFLATION FIGHTERS! 


4116 250ns B/$9.50 100+ $1.05 ea. 
4116 200ns 8/811.00 100+ $1.18 ea. 
4116 150ns 8/813.50 100+ $1.40 ea, 
4116 120n5 87815.50 1004 $1.65 ea. 
2114L 300ns B/810.50 
21141. 200ns B/$12.00 

*4164 200ns 85.45 ез. 

*41654 150ns $6.25 ea, 

*6116 150ns 85.50 ea. 

*6116 200ns $4.50 ea. 


*1791 Disk Controller 320.00 
1777 Disk Controller $17.50 
*Z80A CPU $3.00 ea. 
В251А 64.00 ea. 
2716-1 (5V)350ns 8/$5.50 ea. 66.25 en. 
2716 (5V)450ns 53.25 еа. 
*2732 (5V)450ns 84.75 ea. 
*2532 (5V)450ns $4.75 ea. 
*2764 5V 300ns 28 pin $12.00 ea. 
"2764 5V 24 pin CALL 


"2564 5V CALL 
** B087 CALL 
68000 CALL 


Allow up to 3 wks. for pecsona} checks to clear, Please include 
phone number. Prices subject to change without notice. Shipping & 
Handling for Chips 53.50. FOB Bellevue, WA. for all eise. Wash. 
residents add 6.5% Sales Tax. 


CHIPS & DALE 
10655 N.E. 4th SL, Sulte 400 
Bellevue, WA 98004 


1-206-451-9770 


Listing I continued: 


4 ا‎ IR Z 3 GU 

pa iua CF 141 

Qu Seld ЫҢ NZ 3s Gove 
045.70 LD Аід 
43H oO ИЕ (CHARI +, А 
Ha 3" [D AMTET); Å 
plaki таз] CALI RSTX 

14 Л JR Za бИ] 
044.14 CALL. M IDEO 

(A44 Mb {ро INC HL. 

м DEC EC 

( © LI asc 

| CP a 

| ТК HE? FAST 

i РЕТ 

и: riî END “AAAH 


Text continued from page 458: 


operator to determine the character- 
istics you need.) Refer to your Model 
III reference manual for an explana- 
tion of the RSINIT ROM (read-only 
memory) subroutine. 

After initialization is completed, 
the main program continues with line 
560, which checks the RS-232C port. 
If nothing has been received, the key- 
board is checked. If, however, a char- 
acter was received, it is displayed on 
the screen and then the keyboard is 
checked. If no character is received 
from the keyboard, the RS-232C port 
is checked again. If a character is 
entered from the keyboard, it is trans- 
mitted to the computer out the RS- 
232C port and the port is checked for 
received data. 

The VIDEO subroutine (line 1100) 
displays the character on the screen. 
Notice that there is no call to VIDEO 
following the keyboard check. This 
indicates the "full-duplex' mode— 
every character sent to the computer 
is echoed back so that a character 
entered from the keyboard is 


IF $05 SHIP IT 
PGRAPHICS CHAR ? 
SIF MOT» SHIP 
CARRIAGE RETURN 
FSAYE CHAR 

sPUT ІЧ SMT BUF 
STRY SENDING IT 
PITRY AGAIN 
SPRINT CHAR 
gPQOINT TO NEXT CHAF 
sDEC COUNTER 

pL. SE 

sDOME? 

SIF NOT». Ga 

8 DOME 


displayed on the screen after it is 
received from the computer. If the 
computer operates in the  "half- 
duplex" mode there is no echo, and 
characters entered from the keyboard 
must be displayed on the screen 
before they are sent to the computer. 
The terminal program has both full- 
and half-duplex capability and is in- 
itially in the half-duplex mode. To 
switch to full-duplex, simply press 
Control-D. To return to half-duplex, 
press Control-D again (this key 
toggles the duplex mode). If, at first, 
you find that characters entered from 
the keyboard are displayed twice on 
the screen, then the computer is in the 
full-duplex mode; toggle the terminal 
program to full-duplex. Incidentally, 
lines are not restricted to the screen 
width of 64 characters. Lines are ter- 
minated by the ENTER key and may 
be longer than 64 characters (though 
they will wrap around on the screen). 

I decided to add a cursor, because 
it’s hard to use the editor on the 
PDP-11/45 without one. The VIDEO 


subroutine to accomplish this is nec- 
essarily complex. If you don't want a 
cursor you can define the cursor 
character to be an ASCII 32 instead of 
a 143 in line 210, or you can simply 
eliminate all lines in VIDEO that are 
associated with the cursor (there 
won't be much left). 

When the PDP-11/45 receives a 
carriage return, it echoes back a car- 
riage return as well as a linefeed char- 
acter (ASCII 10). But the "linefeed- 
inhibit" feature keeps the video 
display from skipping a line. (If this 
feature causes problems with your 
printer, you can take it out.) The 
PDP-11/45 returns a linefeed even in 
the half-duplex mode, so a carriage 
return is not displayed following the 
keyboard scan in this mode. If you 
find that the computer you are using 
does not echo a carriage return, then 
you will want to delete the feature. 


Customized Versions 

There are three different versions 
of the terminal program. The first is 
for a Model III that has 16K or more 
bytes of RAM but no printer or disk 
drives. In this case you can modify 
the terminal program by deleting 
lines 230-440, 530, 550, 630-660, 
700-950, and 1270-4480 and then 
assembling what is left. This is the 
simplified terminal program that per- 
mits your Model III to communicate 
with the remote computer. 


Printer Option 

If you have a parallel printer, you'll 
want to use it to obtain program 
listings and hard copy of data output 
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INITIALIZE 
RS-232C 
INTERFACE 


CHECK 
RS-232C 
RECEIVE 


CHARACTER 
RECEIVEO 
e 


DISPLAY 
CHARACTER 
ON SCREEN 


CHECK 
KEY BOARD 


CHARACTER 
ENTERED 
? 


TRANSMIT 
CHARACTER 
OUT RS-232C 


Figure 1: Operation of the main section of 
the terminal program. The  RS-232C 
board is controlled from the program. 


from the computer. In the interest of 
simplicity, I decided to avoid any 
kind of handshaking or sending 
"stall" or pause characters when using 
a printer. But rather than output 
characters to the line printer as they 


IMMEDIATE 
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INCOMM M-1 200 (212A) 
$475.00 


ча, 


INCOMM apro 200 


(А212А) 
$575.00 


INCOMM AUTO DIAL 
300/1 200 
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dumps buffer to line printer 
dumps buffer to computer a line at a time 
reads from disk and dumps into buffer 


jumps back and continues sending to computer 


Key Function 

Break returns you to TRSDOS 
Control-D toggles duplex mode 
Control-B opens buffer 
Control-O turns buffer off 
Control-E erases buffer 
Control-P 

Control-G 

Control-R 

Control-W writes to disk 
Control-J 

Control-F 


fast transfer from disk to computer 


Table 1: Control commands for the terminal program. 


are printed on the screen, I used the 
scheme that follows. 

If you press Control-B, every char- 
acter that appears on the screen there- 
after is put into a buffer in the Model 
III. (See table 1 for a list of all pro- 
gram commands.) When the output 
ceases from the computer, press Con- 
trol-P and everything that is in the 
buffer will be sent to the printer. If 
you want to stop printing before the 
entire contents of the buffer are 
printed, you can press Control-C to 
return to the terminal program. Con- 
trol-C is used as an "escape" through- 
out the program. 

Two other keys control the buffer. 
Control-O turns it off (i.e., closes off 
the buffer to character insertion). In 
addition, Control-E erases the buffer. 
(A listing of all control keys appears 
in table 1.) 

The only disadvantage to using a 
buffer this way is that it has a limited 


TECHNOLOGICAL 
BREAKTHROUGH 


WHY PAY MORE FOR OLD TECHNOLOGY 
IF OUR NEW LOW PRICED MICROPROCESSOR 
DESIGNED MODEMS CAN SATISFY YOUR NEEDS? 


INCOMM MODEMS 
2 YEAR WARRANTY! 


DEALER INQUIRIES INVITED! 


Please cali today with your order. 
Bank Cards are accepted. 


amount of space, so you may run out 
of RAM. I haven't found this to be a 
problem, though, even when the buf- 
fer is used for some disk operations as 
well. The assembled version of the 
terminal program occupies less than 
1K bytes of RAM, which leaves at 
least 15K bytes of RAM for the buffer 
on a 16K-byte Model III. 

The second version of the terminal 
program is for a Model III that has 
16K or more bytes of RAM, a parallel 
printer, and no disk drives, as 
described above. Only the following 
lines should be deleted from the pro- 
gram in listing 1: 290-440, 780-940, 
and 1740-4480. In addition, the pro- 
gram should be moved down in mem- 
ory as much as possible to maximize 
the size of the buffer. Make the 
changes in these addresses as listed in 
table 2. This version of the terminal 
program might be called the simpli- 
fied program with printer capability. 


OUR MODEM PRODUCT LINE CONSISTS сеф da bps 
yoy үз COUPLER, 300 bps DIRECT CO 

200 bps DIRECT Sree 300/1200 dd DIRECT 
CON NECT, SINGL TOMATICE vean 300/1200 
MULTIPLE DIAL 300/1 200. THEY ARE ALL BELL 
COMPATIBLE AND FCC REGISTERED MODEMS. 
ea att IN OUR PRODUCT LINE CONSIST 

TELEPHONE SETS, A/B/C SWITCHES, CABLES 

AND ACCESSORIES, WITH MORE TO COME! 


Corporate Office: 
INCOMM 

115 N. Wolf Road 
Wheeling, Illinois 60090 
Sales: 312-459-8881 
Service: 312-459-8874 
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Line Number 


100 ORG 
120 DUPLEX EQU 
190 CHAR EQU 
250 BUFLAG EQU 
260 BUFPTR EQU 
270 BUFNUM EQU 
280 BUFBEG EQU 
4490 END 


Disk Drive Option 

The third version of the program 
uses a Model III that has one or more 
disk drives, 32K or more bytes of 
RAM, and a parallel printer. This 
version is identical to the program in 
listing 1 and has two disk operations: 
(1) sending data from disk to the com- 
puter and (2) saving data received 
from the computer on disk. 

The first operation employs two 
different methods to transfer data 


IBM-PC SPECIALS: 
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42Е2Н 
42Е9Н 
42ЕВН 
42ЕАН 
42ЕСН 
42EEH 
45AEH 
42F2H 


Table 2: Memory address changes required for the printer option. Make these 
changes to the program in listing 1 to maximize the amount of memory in the buffer. 


from a disk to the computer. The first 
method is a line-by-line transfer and 
the second is a continuous transfer. A 
line-by-line transfer is desirable 
because І access a PDP-11/45, which, 
in the immediate mode, has an im- 
mediate diagnostic for BASIC. In 
other words, if a BASIC program line 
with a syntax error is entered, for ex- 
ample, the computer will respond im- 
mediately and return an error 


message. It's useful to be able to cor- 
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rect a line immediately after the error 
message is displayed. 

The line-by-line transfer makes use 
of the buffer. When you enter Con- 
trol-R from the keyboard, a window 
opens up on the screen. You are then 
asked to enter the name of the disk 
file you want loaded into the buffer. 
The file is then dumped into the buf- 
fer and the screen is restored to its 
previous configuration. If the buffer 
already has data in it, the disk file is 
added to it. You can erase the buffer 
first with a Control-E. You can also 
close the buffer with a Control-O so 
that other characters are not put into 
it. If you enter Control-C as one of 
the filename characters, the screen is 
restored and execution jumps back to 
the main program. 

Pressing a Control-G sends the 
data in the buffer to the computer. It 
is sent one line at a time; the opera- 
tion pauses after a carriage return is 
encountered. This gives the computer 
a chance to respond. To send the next 
line, just press any key (except 
Control-C). 

To escape from this “send” mode, 
enter Control-C, which returns you 
to the main section of the program. If 
the computer sends an error message 
after you have sent a line, you can 
correct the line before continuing on 
to the next one. Enter the corrected 
line and then press Control-J, and the 
Model III will continue sending where 
it left off. This way, you can send and 
edit a relatively large program in just 
a few minutes. The bother of having 
to send a character after each line is 
offset by the convenience of being 
able to edit a line immediately after it 
has been sent to the computer. 

In the unlikely event that you have 
a program whose size exceeds the buf- 
fer, simply save it on disk in seg- 
ments. Then successively load each 
part, send it to the computer, erase 
the buffer, load the next part, send it 
to the computer, and so on. This way 
you can save a program of any size. 

The second transfer operation, 
continuous send, is similar but even 
easier. When you press Control-F, 
you will be asked to enter a filename 
just as before. The contents of that 
file will be sent without pauses to the 
computer. The characters will be dis- 


played on the screen as they are sent. 
These characters are not put into the 
buffer, so there is no limit to the size 
of the program you send. The com- 
puter must be able to accept these 
characters as they are sent. If for 
some reason it is not ready, perhaps 
because of heavy use, some char- 
acters may be lost. Continuous send 
eliminates the need for handshaking 
or the use of stall or pause characters. 
There is no escape from the transfer 
operation; you must wait until the en- 
tire file has been sent. 

The other disk operation, saving 
data sent from the computer, is easy 
as well, First put the incoming data 
into the buffer just as though you 
were going to output it to the printer. 
When the output has ceased, close the 
buffer with a Control-O so that no 
extraneous data is put into the buffer. 
Then enter a Control-W. You will be 
asked to enter a filename, after which 
the data will be written from the buf- 
fer to disk and the screen will be 
restored, 


A Few Final Notes 

Some of the more popular word 
processors store data with zero as a 
final character. This will not present a 
problem, because the program dis- 
regards zeros. In addition, a carriage 
return is often stored as an ASCII 141 
character, The program will translate 
that to an ASCII 13 so that it will not 
be displayed on the screen. 

The program has no disk-error 
recovery routines, so if a disk error 
occurs (if the computer tries to read a 
nonexistent file, for example) the pro- 
gram will probably bomb. Don’t 
panic; simply press the Reset button 
to reboot, reload the program, and 
you'll be back in business. Whatever 
you do, don't hang up the telephone, 
because you will probably still be 
logged in, and the next person who 
accesses the computer may get into 
your account. I didn't put inany disk- 
error recovery capability so that | 
could limit the length of the listing. 

One final note of caution: if you 
press Control-J (jump back) without 
having jumped out in the first place, 
the program will almost certainly 
crash. B 
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SAVE 25% ON YOUR PC UPGRADES 


ANATRON MULTIFUNCTION RAM BOARD sexies $450 
Socketed for easy memory expansion * Each port individually disabled 
Parallel Printer Port may be configured as LPT1 or LPT2 or LPT3 
Two RS 232 ports configured as COM1 and COM2 * Base address 
selectable on any 64 KB boundary * All features fully compatible with ІВМ PC 


EVERYTHING FOR THE PC 


HARDWARE SOFTWARE 
€ Disk Drives: © Condor DBMS 
Single Sided [160 kb] 9 Ed-Word® Screen Editor/Word Processor 
Double Sided [320 kb] l € NECPRINT [NEC 8023AC print utility] 
€ RAM Expansion Packages for € GRAPHDUMP 
Mother Board (16 kb] 
Memory Expansion Board [64 kb] . . Prices reflect 3% Cash Discount 


€ Printers [NEC, EPSON, OKIDATA] ; 
е Monitors [NEC, ТЕКО, AMDEK] More hardware and software coming. 
99 Diskettes[3M „+ екен | Call for details. 


е Extension Cables for: 


P.O. Box 401 202 West Bennett Street, Saline, Michigan 48176 1-800 521-0571 
Terms FOB Saline Michigan [313] 429-2678 


Hours 9 a.m. — 5 p.m. E.S.T. 


RHINO"/ APPLE SYSTEM | 


$4,99500 


An integrated high-tech robotic package for 
education, research, and industrial planning. 
Hardware. Teaching software programs. Com- 
prehensive instruction manual. Peripherals 
available. System includes: 


RHINO® XR-1 (Standard Hand, Standard 
Power Supply) — 4" aluminum arm con- 
struction, optical encoders on each axis, six 
DC Servo Gear motors, digital design w/on- 
board microprocessor, built-in self-test pro- 
gram, 22.5" max. reach, 32" height, 4" 
width, 5 Ib. lifting capacity 

Apple 1 +, 48K 

Apple Disk Il w/interface 

CCS 7710A RS-232C interface 
RHINO*/Apple interface cable 

Apple Monitor Ill — Green 12" 

RHINO*/ Apple software package #1 For information on the basic RHINO® 
(RASP 1) system and other RHINO*/Apple integrated 
RHINO®XR-1 “Introduction to Robotics" 250 packages, contact: 

pg. manua! 


Tool kit for robotic arm 

Instruction for RHINO®/Apple hook-up DHINC 
Apple DOS 3.3 Software System w/manual О с 
Apple system manuals w/software instruction R B O 


manual Rhino Robots, Inc. 
Systems shipped ЕО.В. Champaign, IL. Price & 308 S. State, Champaign, IL. 61820 
specifications may be altered without notice. 217/352-8485 TWX 910 245-0151 
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Full-Stroke Keyboard 
for Atari 


The B Key 400, a full- 
stroke keyboard, provides 
an alternative to the Atari 
400's membrane keyboard. 
Manufactured by Inhome 
Software, the B Key 400 is 
easy to install and has all 
the features of a full-stroke 


keyboard. It's available for 
5119,95 from Inhome Soft- 
ware Inc., 2485 Dunwin 
Dr., Mississauga, Ontario 
L5L ITI, Canada, (416) 
828-0775. 
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Large Keyboards 
for Disabled 


Cacti Computer Services 
has designed an 11- by 
21-inch pressure-sensitive 
keyboard system for in- 
dividuals with limited 
hand or finger control. 
This system consists of a 
keyboard with widely 
spaced contacts, a driver 
routine, an interface to 
plug into the computer, 
connecting cables, and a 
plastic mask. Once the 
driver routine has been 
loaded, the computer's 
keyboard combines with 
the large keyboard to run 
commercially available 


software without modifi- 
cations. 

Several keyboard lay- 
outs are offered, and cus- 
tom arrangements can be 
made at no additional 
charge. The system is pre- 
sently marketed for use 
with Apple and Commo- 
dore PET/CBM computers. 
It costs $525. For full de- 
tails, contact Cacti Com- 


puter Services, 130 9th St. . 


SW, Portage la Prairie, 
Manitoba, RIN 2N4, 
Canada. 
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Expansion Slots for 
Color Computer 

Up to four separate 
peripherals can be simul- 
taneously connected to 
Radio Shack's TRS-80 Col 
or Computer with Maple 
Leaf Systems’ Multiport, a 
multiple-slot expansion 
unit. Each peripheral is on 
line and accessible to a 
program by means of a 
POKE command. With 
Multiport, the Color Com- 
puter is able to switch be- 
tween peripherals under 
software control, which 
allows a single program 
access to any or all 
peripherals at any time. 
Multiport is described as a 
powerful hardware circuit 
that connects directly to ail 
models of the Color Com- 
puter. 

Multiport comes assem- 
bled and tested for 
$99.50, and full instruc- 
tions are included. It's 
available from Maple Leaf 
Systems, POB 2190, Sta- 
tion C, Downsview, On- 
tario М2М 259, Canada. 
Circle 552 on inquiry card. 


Interfaces in 

Computing 
Interfaces in Comput- 
ing is an international jour- 
nal for system designers, 
eiectronic engineers, tech- 
nicians, and production 
managers concerned with 
computing technology. 
Topics addressed in this 
quarterly range from low- 
speed communications be- 
tween microprocessors to 
high-performance buses 
linking mainframes. Hard- 
ware and software inter- 


facing are given equal 
priority. 

Annual subscriptions to 
Interfaces in Computing 
cost 160 Swiss francs [ap- 
proximately $89], includ- 
ing postage. Further de- 
tails are available from 
Elsevier Sequoia S.A., 
РОВ 851, СН-1001 Lau- 
sanne 1, Switzerland; tel: 
[021] .20 73-81; Теех 26 
620 ELSACH. 
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Microdoctor 
Diagnoses 
Computers 

Dataman Designs’ 
Microdoctor is an intelli- 
gent device to help en- 
gineers diagnose faults in 
computers and computer- 
controlled products. 
Microdoctor's built-in 
printer produces hard- 
copy printouts of prepro- 
grammed tests on chips in 
addressing space. This de- 
vice is capable of testing 
ROMs {read-only mem- 
ories], RAMs (random-ac- 
cess read/write memories], 
and I/O and data lines. It 
can also be used for mem- 
ory-mapping unknown 
systems and writing tO Or 
reading from any device in 
address or I/O space. 
Memory contents are 
printed out in hexadecimal 
or ASCII codes. 

Microdoctor, a 280- 
based product, comes 
with a 280 disassembler 
that can be used to print 
out disassembled listings of 
the ROM in any /80 sys- 
tem. Disassemblers for 
other microprocessors are 
available. The Microdoctor 


costs £295. Contact Data- 
man Designs, Lombard 
House, Cornwall Rd., Dor- 
chester, Dorset, DTI IRX, 
England; tel: (0305) 
68066; Telex: 418442. 
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Computer Cases for 
Commodore 64 


The Computer Case 
Company has added two 
carrying cases designed 
for the Commodore 64 to 
its product line. Made of 
luggage material with 
hard sides, brass hard- 
ware, and key locks, each 
case has room enough for 
additional equipment, 
papers, and manuals. 
Built-in rubber pads pro- 
tect furniture, and steel 
lugs on the bottom protect 
the case when it's trans- 
ported. 

The CM703 case holds 
the Commodore, one or 
two disk drives, and the 
power supply. The CM704 
case holds the computer, 
the data set program re- 
corder, and the power 
supply. Both models can 
accommodate the Com- 
modore VIC-20 and re- 
lated equipment. These 
carrying Cases are avail- 
able at many computer 
stores or factory-direct 
from the Computer Case 
Co., 5650 Indian Mound 


Court, Columbus, OH 
43213, (ВОО) 848-7548; in 
Ohio, (614) 868-9464. 
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ASUs Ease Selection 
of Peripherals 

Giltronix's series of auto- 
matic switching units 
(ASUs] is designed to facili- 
tate automatic selection of 
peripherals by means of a 
computer or control de- 
vice. А505 give you 
remote peripheral options 
and the ability to select a 
printer, modem, etc. 
without leaving the key- 
board. Giltronix ASUs 
have built-in software for 
unmanned computer-pro- 
grammed control over 
peripherals. Networking 
Capabilities are said to be 
enhanced through a speci- 
alized  line-driving func- 
tion. By connecting an 
ASU to a modem, remote- 
site port selection and 
operation can be achieved. 
Giltronix ASUs can switch 
RS-232C lines (TD, RD, 
RTS, CTS, DTR, DSR, DCD, 
and TC) and come con- 
figured for switching RS- 
232C ASCll/asynchronous 
data I/O devices. 

Three models are cur- 
rently available: the ASU3, 
А505, and А507 (three, 
five, or seven ports, re- 
spectively]. Optional fea- 
tures include manual over- 
ride and front-panel LED 
(light-emitting diode] 
monitoring. Prices range 
from $449 to $658. Full 
technical specifications 
can be obtained from Gil- 
tronix Inc., 970 San An- 
tonio Ave., Palo Alto, CA 
94303, [415] 493-1300. 
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Expansion Frame 
for the IBM PC 


The PCX-6 expansion 
frame from RCS gives the 
IBM Personal Computer six 
additional system slots. Its 
fully socketed mother- 
board permits simple ex- 
pansion by insertion of ap- 
propriate chips. Optional 
support equipment for the 
PCX-6 includes two asyn- 
chronous serial ports, 
three parallel ports, a real- 
time clock, and an extra 
heavy-duty power supply 
for running a 5\%-inch 
Winchester hard-disk drive 
inside the Personal Com- 
puter. RCS also offers 
64K-byte memory incre- 
ments (192K-byte maxi- 


mum] featuring DPECC 
(dynamic parity error-cor- 
rection circuitry}, DPECC 
memory detects single- 
and double-bit parity er- 
rors and corrects single-bit 
errors without system pro- 
cessor overhead and with- 
out interrupts. 

The РСХ-6 can be pur- 
chased with or without 
the optional equipment in- 
Stalled. Prices begin at 
$595, Full information is 
available from RCS Inc., 
2116A Walsh Ave., Santa 
Clara, CA 95050, [408] 
727-7548. 
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Extra Slot for Apple 
Motherboard 


Legend Industries’ Soft 8 
card plugs directly into the 
Apple 1/5 slot 7 and pro- 
vides slots 7 and 8. Switch- 
ing between slots is soft- 
ware-driven, and you can 
shift back and forth be- 
tween cards with simple 
software commands. 
With Soft 8, you can place 
nine software-accessible 
cards in your Apple. 


Soft 8 is supplied with 
software that lets you 
modify standard Apple 
DOS so that it will recog- 
nize the added slot. The 
suggested retail price is 
$84.95. Soft 8 1s manu- 
factured by Legend Indus- 
tries Ltd., 2220 Scott Lake 
Rd. Pontiac, MI 48054, 
[313] 674-0953. 
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Atari/CP/M Interface 
USS Enterprises Critical 
Connection provides the 
means to connect an Atari 
400 or 800 to a CP/M sys- 
tem so that the Atari can 
use the CP/M system's 
printer, disk drives, and key- 
board. This system is made 
up of hardware to connect 
an RS-232C port on a CP/M 
system to an Atari disk/ 
printer port, 50 feet of cable, 
and an 8-inch single-density 
disk with software that 
makes the CP/M system's 
drives, printer, and key- 
board replace the Atari's. 
The Critical Connection 
costs $175. The company 
requests that you provide 
the name of the CP/M sys- 
tem to be connected to the 
Atari For a brochure de- 
scribing the Critical Connec- 
tion and further purchasing 
information, contact USS 
Enterprises, 6708 Lander- 
wood, San Jose, CA 
95120, (408) 997-0264. 
Circle 5 59 оп inquiry сага. 


Floor- Stand for 
Joysticks 

The Grand Stand Com- 
pany's joystick floor stand 
is designed for optimum 
positioning, comfort, and 
control. The company 
claims that it is an aid in 
eliminating wrist and el- 
bow fatigue and improves 
finger dexterity. The stand 
is made from solid wood 
with a walnut finish and 
Streamlined appearance. It 
costs $34.95. Order from 
the Grand Stand Co. 
4231 Bluebell Ave., Studio 
City, CA 91604. 
Circle 560 on inquiry card. 
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Interactive Training 
Programs for 
Professionals 

American Training Inter- 
national (A TI} produces in- 
teractive training programs 
for popular software pack- 
ages, These programs are 
targeted for professional 
users and are designed for 
CP/M systems and the IBM 
Personal Computer. ATIS 
menu-driven software pro- 
vides hands-on practice, 
and a course can be com- 
pleted in an average time 
of less than 45 minutes. 
Each course contains a 
general introduction and 
periodic refreshers. 

AT! complements the 
training disks with a user's 
"handbook that serves as a 
referenced hard-copy ver- 
sion of the information 
covered. Current titles 
available include  Plan- 
Power for Visicalc, D. B. 
Power for dBASE ll, ATI- 
Power for IBM PC-DOS, 
and ATl-Power for CP/M. 
Each course costs $75. For 


ful details, contact AT! 
Inc., Suite 300, 3800 High- 
land Ave. Manhattan 


Beach, CA 90266, (213] 
546-4725. 
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Diagnostic Service 
for immediate 
Updates, Solutions 

Tele-Maintenance, a 
communications and diag- 
nostic service from Rotat- 
ing Logic Systems, pro- 
vides immediate hard-disk 
analyses and software up- 
dates. According to the 
company, electronic anal- 
yses over toll-free tele- 
phone lines will ensure 
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that correct service solu- 
tions are conveyed to the 
user's display screen or 
printer. Routing software 
updates and service in- 
quiries to factory tech- 
nicians will give customers 
on-the-spot service and 


corrections. Full particulars 
on the Tele-Maintenance 
service will be supplied by 
Rotating Logic Systems, 
Highland and W/hite St., 
Greensburg, PA 15601, 
(412) 832-0140. 

Circle 562 on inquiry card. 
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Compact Z80 Board 


Davidge X Corporation's 
DSB-4/6 single-board com- 
puter measures 10 by 5% 
оу 3% inches—small enough 
to fit inside a 54-inch 
floppy-disk enclosure. The 
DSB-4/6 comes with a disk 
controller that automati- 
cally interfaces with both 
single- or double-density 
5Ya- and 8-inch floppy- 
disk drives simultaneously, 
a Centronics-type parallel 
dort, a parallel hard-disk 
dort that provides 8-bit bi- 
directional I/O and AO and 
АТ address lines, a 2K-byte 
300t EPROM {erasable pro- 
grammable read-only mem- 
ory}, and 64K bytes of 
RAM (random-access 
read/write memory]. The 


DSB-4/6 can be configured 
for two or four RS-232C 
serial ports of which three 
can be used for standard 
peripherals; the fourth port 
is available for a modem. 
The company offers a 
choice of the 4-MHz Z80A 
or the 6-MHz Z80B pro- 
cessor. 

In single units, the price 
for the DSB-4/6 ranges be- 
tween $695 and $995, de- 
pending on processor and 
number of I/O ports de- 
sired. Quantity discounts 
are available. For complete 
details, contact Davidge 
СОг. SUITE, FST COE 

ny St, Mountain View, 
CA 94043. 
Circle 563 on inquiry card. 


User-Friendly 
Multiuser System 
Z-Disk is a fully in- 
tegrated desktop multiuser 
system designed for office 
or small business use from 
Product Associates Inc. 
This system features a sim- 
ple menu-choice sequence 
and a mouse for easy 
menu selection. For each 
user, Z-Disk dedicates a 
processor module that 
contains a Z80 micropro- 
cessor, 64K bytes of 
RAM (гапаот-ассеѕѕ read/ 
write memory}, and com- 
plete W/O capabilities. A 
master processor module 
supervises all user requests 
for shared storage and 
peripheral devices. Com- 
munication between the 
master processor and user 
modules is handled by a 
high-speed parallel bidirec- 
tional synchronous inter- 
processor data channel. 

Standard features іп- 
clude а user-to-system 
interface that makes Z-Disk 
user-friendly for nontech- 
nical users, two serial 
ports, one parallel port, 
and field-expansion capa- 
bilities for up to five users. 
System software is made 
up of MP/M, CP/NOS, and 
Comstar software, which 
provides this system with 
an extensive base of 
CP/M-compatible applica- 
tions functions. The Com- 
star software gives Z-Disk 
integrated | word-process- 
ing, planning, and com- 
munications capabilities. It 
uses an interactive 
prompting menu ар- 
proach to quide users 
through application pro- 
cedures. 

Mass storage for Z-Disk 
includes up to 40 mega 


What's New? 


bytes of Winchester disk 
drives and a floppy-disk 
drive. Single Z-Disks have 
a base price of $2995; 
quantity and OEM (origin- 
al equipment manufac- 
turer) discounts are avail- 
able. For full information, 
contact Product Associ- 
ates, 465 Convention 
Way, Redwood City, CA 
24063, [(415).964-3121. 

Circle 564 on inquiry card. 


W/orkstations Run 
Two Concurrent 
Jobs 

Wordplex Corporation's 
80-4 workstation can 
serve as the host computer 
in a three-terminal cluster. 
In an 80-4 network, the 
control station and its two 
satellites have individual 
displays and keyboards, 
128K bytes of memory, 
and independent Z80 
microprocessors. The con- 
trol station has a double- 
sided double-density 
5А -іпсһ floppy-disk drive 
(600K bytes of storage] 
and a 1O-megabyte Win- 
chester disk drive that's 
shared by all three work- 
stations. 

Wordaplex's Gemini oper- 
ating system highlights the 
80-4 workstation. Gemini 
is said to give the 80-4 the 
processing power of two 
terminals in each satellite 
workstation through a 
Dualground processing 
technique. This process 
permits each satellite to 
load and run two concur- 
rent tasks in main mem- 
ory, with each job having 
a distinct screen image 
and keyboard buffer. Each 
workspace [ground] in the 


Dualground system com- 
prises 32K bytes of dedi- 
cated memory. Also, a 
block of up to 24K bytes of 
memory is divided be- 
tween the two work- 
Spaces and dynamically 
assigned as required. 

The 80-4 offers users the 
option of running CP/M 
and CP/M-compatible ap- 
plications on a stand-alone 
basis, and the cluster can 
have two ports for exter 
nal communications. Op- 


tional equipment for the 
80-4 workstation includes 
>/-inch double-sided 
double-density floppy-disk 
drives for the satellite ter- 
minals. A fully configured 
system costs less than 
$8000 per workstation. 
For complete details, con- 
tact Wordplex Corp., 141 
Triunfo Canyon Rd., 
Westlake Village, CA 
91361; [213] 889-4455. 
Circle 565 on inquiry card. 


Mastermax Based 
on Z80/S-100 


Mastermax, a four-slot 
5-100 Z80-based com- 
puter, is marketed by John 
D. Owens Associates. This 
single-card computer has 
dual 8-inch floppy-disk 
drives, 64K bytes of bank- 
selectable RAM {random- 
access read/write mem- 
ory], and a four-channel 
direct memory access con- 
troller. The floppy-disk 
controller can handle both 
single- and double-density 
data transfers and control 
up to four 5⁄4- or &-inch 
disk drives in either DMA 
(direct memory access}, in- 
terrupt, or programmed 
ПО modes. Mastermax 
also incorporates 4-MHz 
operation, IEEE 696.1/D 
compliance, the CP/M 
operating system, two 


parallel /О ports, and two 
RS-232C serial channels, 
one of which is program- 
mable in either DMA, inter- 
rupt, or programmable /O 
modes. When equipped 
with the TurboDOS multi- 
user operating system, 
Mastermax can accommo- 
date four users accessing 
the same bus and data- 
base. 

Options for Mastermax 
include 1O- 20-, and 
40-megabyte Winchester 
hard-disk drives. With doc- 
umentation, the basic sys- 
tem costs $2540. Further 
information is available 
from John D. Owens Asso- 
clates, 12 Schubert St. 
Staten Island, NY 10305, 
(212) 448-6283. 

Circle 566 on inquiry card. 
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Atari Printer Interface 


Looking Glass Micro- 
products’ Interface No. | 
allows any printer with a 
Centronics-compatible 
parallel interface to be 
connected to an Atari 
400/800 via controller 
jacks J3 and J4. The inter- 
face comes with a printer- 
handler that replaces the 
one resident in the Atari 
and occupies less than 
128 bytes of user program 
area. The printer-handler is 
compatible with Atari саг- 
tridges and programs and 


comes on either cassette 
or disk. 

Complete documenta- 
tion, installation instruc- 
tions, and program listings 
are supplied with Interface 
No.1. It costs $85, which 
includes a 15-day money- 
back guarantee. Dealer in- 
quiries are invited. Full de- 
tails are available from 
Looking Glass Microprod- 
ucts, POB 5084, Loveland, 
CO 80537. 

Circle 567 on inquiry card. 


Random-Access 
Printing 


Interactive Structures, 
manufacturer of the Pkaso 
ID12 Color Printer Inter- 
face, has introduced the IS 
Pipeline print buffer. Fea- 
turing random-access 
printing, Pipeline lets you 
select sentences, рага- 
graphs, graphs, or pictures 
from different programs or 
computers so that you can 
compose and print a 
finished document. Pipe- 
line is useful for inserting 
graphs into reports, plac- 
ing addresses on form let- 
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ters, and compiling letters 
out of component para- 
graphs. Standard operat- 
ing functions include con- 
ventional FIFO (first-in, 
first-out] operation, data 
compression for space sav- 
ing, the ability to bypass 
buffer operations for 
straight-through printing, 
a simple erase feature to 
clear the buffer, and auto- 
matic duplication. The 
Pipeline’s memory can be 
expanded from 8K bytes 
to 128K bytes, and the 


system is compatible with 
any Centronics-type 
parallel computer-printer 
connection. 

Pipeline comes with a 
plug-in power supply. 
cabling, and manual. It's 
guaranteed for one year 
and ranges in price from 
$195 to $405, depending 
upon buffer size. For fur- 
ther details, contact inter- 
active Structures Inc., 146 
Montgomery Ave., Bala 
Cynwyd, PA 19004, (215) 
667-1713, 

Circle 568 on inquiry card. 


Pac RAT Stores Up 

to 8 Megabytes 

Damco's Pac RAT (ran- 
dom-access tape} gives 
you from 5 to 8 mega- 
bytes of on-line random- 
access storage [unformat- 
ted) in a package the same 
size and shape of a stan- 
dard 5%-inch floppy-disk 
drive. Each of Pac Rat’s 
two magnetic tape car- 
tridges has 88 tracks of 60 
or 95 sectors (256-byte 
sectors) per track. A single 
read or write accesses 
each cartridge. Pac Rat's 
power requirements and 
controller interface are 
floppy-disk standard so 
that it can plug into ex- 
isting systems. In small 
quantities, it costs less than 


$480. Contact Damco, 
2210 18th Ave. Rock 
Island, IL 61201, (309} 
793-0655. 


Circle 569 on inquiry card. 


8086 Upgrade for 
Heath/Zeniths 
Technical Micro Sys- 
tems’ H-1000 is an 8086 
upgrade that replaces the 


2-MHz 280 board in Heath/ 
Zenith H-89/289 comput- 
ers. This.board retains all 
the 280 board's features 
while providing a 16-bit 
8086 processor, two addi- 
tional [/O slots, 1 28K bytes 
of RAM {random-access 
read/write memory] that 
can be expanded to | 
megabyte, a dual speed 
software-controlled clock 
for the Z80, and the ability 
to run the MS-DOS or 
CP/M-86 operating  Sys- 
tems. It's completely com- 
patible with existing Heath 
hardware and software. 
When in its 8086 mode, 
the H-1000 is software- 
compatible with 2-100 
systems and the IBM Per- 
sonal Computer under MS- 
DOS or CP/M-86. 

In single units, the 
Н-1000 costs $1495. Full 
details are available from 
Technical Micro Systems 
Inc., Department H, 366 
Cloverdale, Ann Arbor, MI 
48105, (313] 994-0784. 
Circle 570 on inquiry card. 


Modem Operates 
Independently of 
Host 

Visionary 1OO is a 
3O00-bps ([bit-per-second) 
programmable 8085 micro- 
Jrocessor-controlled mo- 
dem that operates inde- 
pendently of the host 
computer. W/hen your 
computer is switched off 
or working on a task, this 
modem can automatically 
answer a telephone, re- 
ceive and store a transmis- 
sion in its memory, and ac- 
tivate a front-panel mes- 
sage-waiting indicator. 
Additionally, the Visionary 
100 can print a message, 
complete with date and 


time, to your terminal. 

Standard features in- 
clude an 8K-byte control 
program; a 2K-byte buffer 
that can be expanded to 
24K bytes; a real-time 
clock and calendar, pro- 
grammable auto-answer, 
auto-dial, auto-send, and 
reception; and storage 
and retrieval of telephone 
numbers, custom com- 
mands, and text files. Data 
formats provided are serial, 
binary, asynchronous / or 
8 data bits, | or 2 stop bits, 
and no parity. Data rates 
of 300 or | 200 bps to the 
host machine and 300 bps 
to telephone lines аге 
Standard. 

The Visionary 100 uses 
an RS-232C interface and 
is Bell System 100 series 
compatible (answer or ori- 
ginate). It costs $595 from 
Visionary Electronics Inc., 
141 Parker Ave., San Fran- 
cisco, СА 94118, [415) 
75126817; 

Circle 571 on inquiry card. 


Printmate 99 

MPI's Printmate 99 is an 
80-column dot-matrix 
printer. It features a 
iK-byte memory buffer, 
tractor and friction feeds, 
and built-in Centronics- 
type and RS-232C inter- 
faces. It can print at 100 
characters per second. 

Options for the Print- 
mate 99 include a 2K-byte 
memory buffer and a 
single-sheet feeder. The 
Suggested price is $695. 
Full specifications can be 
obtained from MPI, 4426 
South Century Dr. Salt 
Lake City, UT 84107, 
(800] 821-8848; in Utah, 
(801) 263-3081. 
Circle 572 on inquiry card. 


CP/M-86 and CP/M-80 
Compatibility for Victor 9000 


Small Systems Engineer- 


ing Corporation's Vic- 
tor-80 plug-in card lets the 
Victor 9000 run either 16- 
bit CP/M-86 or 8-bit 
CP/M-BO software, Vic- 
tor-80 is based оп Zilog's 
Z80 microprocessor and 
features up to 64K bytes of 
RAM (random-access read/ 
write memory) running at 
speeds of up to 6 MHz 
with no wait states. It 
plugs directly into any of 
the Victor's four internal 
expansion slots and per- 
mits all standard CP/M 2.2 
software to run without 
modification. 

The Victor-80 comes 
with a floppy disk contain- 
ing two files for software 
toggling between CP/M-86 
and CP/M-80. Files gener- 
ated under either CP/M 
are structurally identical, 
and any file created under 


one operating system can 
be used by the other with- 
out restrictions. Other 
standard features of this 
card include a built-in Cor- 
vus hard-disk interface and 
the ability to accommo- 
date as many as four Cor- 
vus 20-megabyte disks 
simultaneously. Optional 
high-speed backup capa- 
bilities include the Corvus 
Mirror and a Vvideo-cas- 
sette recorder. 

in single units, the 
4-MHz Victor-80-A card 
costs $595, and the Vic- 
tor-80-B, which operates 
at 6 MHz, lists for $650. 
Complete information is 
available from Small Sys- 
tems Engineering Corp.. 
1056 Elwell Court, Palo 
Alto, CA 94303, (415) 
964-8201. 
Circle 573 on inquiry card. 


PUBLICATIONS 


CP/M Software Index 


The third edition of the 
CP/M Software Index lists 
more than 1600 programs 
offered by 507 vendors. 
Produced by the Small Sys- 
tems Group, the index is 


organized into five major 
areas: systems programs, 
general applications, ac- 
counting applications, util- 
ity applications, and indus- 
try-specific software. Each 


entry gives a brief descrip- 
tion, price, Operating sys- 
tem versions, and the ven- 
dors name, address, and 
telephone number. Many 
of the programs will run 
under CP/M-86, MP/M-80, 
MP/M-86, and Concurrent 
CP/M-86 and all are said to 
be available for the 
CP/M-80 operating system. 
Single copies of the in- 
dex cost 510; outside 
North America, $14. Or- 
der from the Small Systems 
Group, POB 5429, Santa 
Monica, CA 90405. 


Circle 574 on inquiry card. 


Business Packages 
Catalog 

A free catalog featuring 
more than 40 business ap- 
plications packages and 
publications for Apple | 
and Ill computer users is 
available from Monument 
Computer Service. It in- 
cludes accounting, word 
processing, payroll, and 
medical billing programs. 
Contact Monument Com- 
puter Service, Village Data 
Center, POB 603, Joshua 
Trees CA 92252. [619] 
365-6668. 
Circle 575 on inquiry card. 


New Release 
Explores Database 
Software 

David Kruglinski's Data 
Base Management Sys- 
tems is purported to be the 
definitive source for 
thorough and objective in- 
formation on microcom- 
puter database-manage- 
ment packages. It is in- 
tended to supply the infor- 
mation you need to intel- 
ligently decide how to buy 
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and use database-man- 
agement software for your 
business. In this book, the 
Capabilities of file, rela- 
tional, and network/hier- 
archical systems are de- 
fined and standards for 
evaluating database-man- 
agement software are pro- 
vided. Several software 
packages are examined, 
including Condor Series 
20, dBASE |, FMS-80, 
Datastar, and many others 
that run under CP/M. 
Data Base Manage- 
ment Systems, a 256-page 
paperback book, costs 
516.95 and is available 
from Osborne/McGraw- 
Hill, 630 Bancroft W/ay, 
Berkeley, CA 94710, [415] 
548-2805. 
Circle 576 on inquiry card. 


Inside the Personal 
Computer 

The revised edition of 
Tenley Design's Inside the 
IBM Personal Computer 
can be ordered from Star- 
ware. This book provides 
a detailed explanation of 
the system's operation 
and serves as a supple- 
ment to the IBM Personal 
Computer Technical Re- 
ference Manual. The 
theory behind the system 
board electronics is de- 
scribed, and a design for a 

ultifunction W/O board 
that’s compatible with the 
IBM's expansion slots is 
provided. Information on 
interfacing user-supplied 
hardware and software to 
the system is presented. 

Inside the IBM Personal 
Computer costs $12.95. 
It's published and distri- 
buted by Starware, 1701 К 
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St. NW, Washington, DC 
20006. 


Circle 577 on inquiry card. 


Directory Helps 
Consumers Compare 
Software 


Information Sources’ 
Small Systems Software 
and Services Sourcebook 
is designed to help you 
avoid purchasing  pro- 
grams that don't fill your 
needs. In nontechnical 
terms, this work describes 
the applications and limita- 
tions of 1300 minicom- 
puter and microcomputer 
programs for machines 
manufactured by Apple, 
Commodore, Data Gen- 
eral, Digital Equipment 
Corporation, Hewlett- 
Packard, Honeywell, NEC, 
and Zenith. This book, 
which is more than 500 
pages, also gives you data 
on related services, hard- 
ware and operating sys- 
tem compatibility, риг- 
chasing terms, and ven- 
dors. 

The Small Systems Soft- 
ware and Services 
Sourcebook is a limited 


edition available at a one- 
year subscription rate of 
$125. A 600-page com- 
prehensive supplement 
with up-to-the-minute 
listings is included with 
each subscription. For fur- 
ther details, contact Infor- 


mation Sources Inc., 1807 


Glenview Rd., Glenview, 
IL 60025, [312] 724-9285. 


Circle 578 on inquiry card. 


Comprehensive 
Software Catalogs 
Queue has produced 

three free catalogs describ- 
ing discount and educa- 
tional software. Queue 
Catalog #10 lists more 
than 100 programs for the 
Atari, and Catalog #11 
focuses on programs for 
the VIC-20. Listing several 
thousand programs from 
more than 140 publishers, 
Catalog £12 is devoted to 
the Apple computer. 
Queue's educational 
software catalogs cover all 
grade levels from kinder- 
garten (Catalog #8) to col- 
lege (Catalog #9) and Ap- 
ple, PET, and TRS-80 com- 
puters. To order, specify 
computer and catalog 
number. Queue Inc. 5 
Chapel Hill Dr., Fairfield, 
CT 06432, (203) 
335-0908. 
Circle 579 on inquiry card. 


SOFTWARE 


Orbquest 
Orbquest is a role- 
playing CP/M game from 
Digital Marketing Corpora- 
tion. The game, set in a 
fantasy universe, chal- 


lenges you with ever- 
changing situations where 
monsters and pitfalls con- 
found your search for an 
orb buried in a multilevel 
dungeon. With each 
journey into the dungeon, 
you gain experience and 
magical powers that make 
you stronger and help you 
get closer to the glittering 
orb, 

Orbquest requires a 
56K-byte CP/M system 
and a cursor-addressable 
terminal. It costs 539.95, 
including a manual. It's 
available from Digital 
Marketing Corp., 2670 
Cherry Lane, Walnut 
Creek, CA 94596, [415] 
938-2880, 

Circle 580 on inquiry card. 


Free IBM PC 
Programs 

B&L Computer Con- 
sultants is offering two free 
programs for the IBM Per- 
sonal Computer. Electronic 
Disk causes system RAM 
(random-access read/write 
memory} to emulate a 
160K-byte disk drive. It’s 
said to be 50 times faster 
than a drive. This program 
requires 256K bytes of 
memory and is referenced 
as drive C. Electronic Disk 
can be employed in any 
application where a regular 
disk drive is being used. 

New Reset provides two 
types of resets to DOS. The 
resets use the Control 1, 
Control 2, and Control 3 
keys for single-handed con- 
trol operation, Control 1 
functions exactly like the 
IBM's Control ALT DEL se- 
quence, and Control 2 
functions similarly except 


(acommodore 


| ДАУ Alspa Computer, Inc. 


The price-performance leader. Includes 280A. 1 or 2 full 8" 
drives (double density, double sided). 3 serial and 1 parallel 
port, and winchester port. Prices start at less than S2000. 
DEALER and OEM inquies invite d 
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DISK 
SPECIALS 


SCOTCH (3M) 5” 10/ 2.30 50/210 
SCOTCH (3M) 8” 10/245 50/ 2.20 


See us for Personal, Business, 
and Educational requirements. 
Educational Discounts available. 


100/ 2 05 
100/ 2.15 


Zero Insertion Force 24 pm Socket (Scanbe) 
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Mark IV for CBM/PET with software 
Mark V for Osborne (software available) 
Mark VI for IBM Personal Computer 


252 Bethlehem Pike 
Colmar, PA 18915 


Circle 4 on Inquiry card. 
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SPECIALS on INTREGATED CIRCUITS 


FREE SOURCE MEMBERSHIP WITH SIGNALMAN 


215-822-7727 A B Computers 


COMPACK 


Intelligent Terminal Package includes 
ACIA hardware based interface: DB25 Cable and STCP Soft- 
ware with remote telemetry, transfer to/from disk, printer out- 


switch selectable character conversion to ASCII 


$49 9499-97 чач 


VIC Omega Race 32 
Spiders of Mars (UM) 39 


Programmers Reference 15 
Renaissance (ОМІ) 39 


We stock VERBATIM DISKS 


6502 745 10/6.95 50/6.55 100/6.15 i Write for Dealer and OEM prices. 
65024/6512A 840 10/795 50/735 100/690 PETSCAN $245 hase price BASF 5" or 8" 10/200 20/195 100/185 
6520 PIA 915 10/490 50/445 100/415 Allows you to connect up to 35 CBM/PET Computers to п . . / 1. 
6522 VIA 645 10/610 50/575 100/545 shared disk drives and printers. Completely transparent tothe | Wabash 9” 10/180 50/175 100/170 
6532 790 10/740 50/700 100/660 user. Perfect for schools or multiple word processing con- | Wabash 8 10/200 50/195 100/190 
2114-L200 245 25/230 100/215 figurations. Base configuration supports 2 computers. Addr 

н CEO gc Writ for dealer and OEM prices 

4116 RAM 8 for 14 Commodore COMMUNICATES! Disk Storage Pages 10 for $5 Hub Rings 50 for $6 


Disk Library Cases 8°—300 5"—2 25 
Head Cleaning Kits 11 
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CASSETTES—AGFA PE-611 PREMIUM 


High output, low noise. 5 screw housings 


) put. XON-XOFF control, user program contrat, and status | C-10 10/61 50/58 100/50 
| ө aas) line C30  —— 15 ..10/85 50/82 ^ 100/70 
C PECIALS 

/ Ы VE-2 IEEE to Parallel Interface | l 9 Timex/Sinclair oie 79 
Anchor Automation Signalman Modems | "00 case power supply. full 8-01 transmission. and | 7y ZVM-121 Green Phosphor Monitor 109 


VOICE BOX Speech Synthesizer (Apple or Atari) 
BMC Green and Color Monitors 


All Signalman Modems are Direct Connect. and include cables VIC 20 189 VIC Sargon Il Chess 32 

to connect to your computer and to the telephone. Signalman VIC Printer 335 VIC GORF 32 | Many printers available (Star. Brother. OKI. etc) 

Modems provide the best price-performance values, and start | VIC 3K RAM 32 Meteo Run (UM) 39 | We Stock AMDEK Monitors 

at less than S100 Dealer and OEM inquiries invited VIC 8K RAM 53 VIC Radar Ratrace 24 | Watanabe Inteligent Plotter. 1095 б-реп 1395 

Mark | RS232 VIC 16K RAM 99 Amok (UMI) 20 | Staticide anti-static spray 6 

Mark ll for Atan 850 VIC Disk Drive 395 Snakman 15 dBASE II ОТ ...390 
VIC Pinball 32 Rubik's Cube 13 


Panasonic TR-120M1P 12" Monitor (20 MHz) 
Panasonic CT- 160 Dua! Mode Color Monitor 
Frankhn Computers - special system price 


149 
285 


Mark VII Auto Dial/Auto Answer VIC Draw Poker 24 МС Supersiot ?3 | Hewlett Packard Calculators 
Mark УШ Bell 212 Auto Dia/Answer VICTORY Software for VIC ааа 
=... aae - Street Sweepers 12 Maze ın 3-0 12 | USI! Video Monitors—Green or AMBER 
OC HAYES Smartmodem 229 Night Rider 11 Cosmic Debris 12 | 20 MHz heres Dealer and OEM inquires 
AS232 MODEM — Accoustic 119 Treasures Of Bat Cave 12 Grave Robbers Advent 11 invited 
85232 MODEM — CCITT frequencies 175 Games Pack | 12 Games Pack il 12 ke 
jag umi mr EE EDO, а о Rasse. Victory Casino B Adventure Park | 12 
Adventure Pack 1! 12 Пек 1H 372^ eae QE 
We ca rry Apple II+ from ats ME CEA hen MEE LEE VOR A P Products 15% OFF 
B NW 488/103 with DAA 4 eevemeevureteo nato terit secre prorsus 
ell & Howell Compute''s First Book of PET/CBM 1! | Synertek SYM-] Microcomputer SALE 189 
POWER ROM Utilities for PET/CBM 78 | KTM-2/80 Synertek Video and Keyboard 349 
WordPro 3+ - 32K CBM. disk. printer 195 KTM-3/80 Synertek Tubeless Terminal 385 
WordPro 4+ - 8032. disk, printer 300 PM aE pul lir irse LEE A ore Geer ae, aris x 
SPELLMASTER spelling checker for WordPro 170 ЕМГР data 
COPY-WRITER Professional Word Processor 159 t 
VISICALC for PET. ATARI, or Apple 190 systems 
PETRAX PET to Epson Graphics Software 35 | 
SM-KIT enhanced PET/CBM ROM Utilities 3p. Wt 250 OAK Ege 
290-82 64K. 1 double dens drive 2245 
Programmers Toolkit - PET ROM Utilities 35 737 13 Megabyte Dual Drive 1355 
16K RAM Card PET Spacemaker Il ROM Swiich 36 219 Video Terminal (VT-52 compatible) 695 
Apple LOGO 1 2 Meter PET to IEEE or IEEE to IEEE Cable 40 : nc da . 
Video Recorder Interface 545 | Dust Cover for PET. CBM. 4040. or 8050 a | 27-1 Intelligent Communications Terminal 479 
Super Serial Card 149 VIC or C64 Parallel Printer Interface B5 7100 16-bit/8-bit System CALL 
Thunderclock Plus 119 CmC IEEE-RS232 Printer Interface -— PET 120 
280 Softcard and CP/M 295 SAD! Intelligent IEEE-RS232 or parallel 235 
Parallel Printer interface/Cable 80 Library of PET Subroutines 12 
Grappler Interface 139 Programming the PET/CBM (Compute!) — R. West 20 
TG Products Joystick for Apple 48 | Compute! Fist Book of VIC 11 
TG Paddles 32 Whole PET Catalog (Midnight Gazette) 8 
DC Hayes Micromodem |! 299 Color Chart Video Board for PET 125 
Videx 80 Column Card 259 РЕТ Fun and Games (Curso) O O — — — М 
ІШІРОАТН+ for Apple (trg-Forth) 85 800 Computer Microsoft BASIC 
Silentype Printer and Card 310 400—16K 269 MISSILE COMMAND 29 
picks gp а CT | Gai oe ч сле c Rr. d 810 Disk Drive — 440 ASTEROIDS 29 
ec FORTRAN anguage 160 FORTH for PET tull FIG model — Cargill/Riley $50 825 Printer 625 STAR RAIDERS 34 
б tock EDUWARE Soh Metacompiler for FORTH for ın dependent object code 30 850 Interface 170 Space Invaders 29 
E БОР eee САУ ee GF O Reg ае а ae Inside Atan DOS 18 . Music Composer 35 
GENIS 1 Courseware Development System 145 | KMMM PASCAL for PET/CBM 85 | Joysticks or Paddles 19 Caverns of Mars 33 
Unicom Grade Reporting or School Inventory 250 | EARL for PET/CBM Disk-based ASSEMBLER 65 | 16K RAM (Microtek) 69 PAC-MAN 36 
Executive Briefing System with fonts 225 ———— Í— —H—  'Ó—— 32K RAM (Microtek) 99 — CENTIPEOE 36 
Apple Dumpling [Microtek] Printer Interface 115 | Super Graphics — BASIC Language Exercises 45 | ро 65 First Book of Atari T 
Apple Dumpling with 16K Buffer 160 | Fast machine language graphics routines for PET/CBM _ Super Breakout 29 Anchor Modem—Atari 85 


WRITE FOR CATALOG 


Add $1.25 per order for shipping We pay balance of UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 
basis. Regular prices slightly higher Prices subject to change. 
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that the memory is not 
erased. Control 3 does not 
involve rebooting from 
floppy disk; it merely re- 
turns you to the DOS 
prompt. 

TO receive these pro. 
grams, send $6 tO Cover 
disk and handling costs to 
B & L Computer Con- 
sultants, Free Programs 
Numbers 1 and 3, 226 
South. Cole, .Boise, D 
83/09. A contribution of 
515 and $10, respectively, 
is requested if you find 
these programs useful. 


Circle 581 on inquiry card. 


Workshop Helps 

Atari Programmers 

The Disk Workshop 
from Synergistic Software, 
a set of seven utility pro- 
grams for Atari 400/800 
computers, is designed to 
help you with program- 
ming functions. Disk Work- 
shop includes disk-editing 
capabilities, fast copying of 
disks, a formatted disk di- 
rectory that can be sent to 
a printer, the ability to use 
machine-language char- 
acter strings in BASIC, a 
screen dump for the Epson 
MX-80 printer outfitted 
with Graftrax or Graftrax 
Plus, and the ability to 
transfer large files to disk or 
cassette. One program in 
the set, Micro-DOS, gives 
you a RAM-resident pro- 
gram similar to Atari's 
DUP.SYS. Micro-DOS is on- 
line and available at any 
time. 

The Disk W/orkshop re- 
quires 32K bytes of mem- 
ory and a single disk drive. 


476 February 1983 © BYTE Publications Inc 


It costs $34.95 and is avail- 
able from Synergistic Soft- 
ware, Suite 201, 830 North 
Riverside Dr., Renton, WA 


98055, (800) 426-6505; 
in Washington, (206) 
226-3216. 


Circle 582 on inquiry card. 


8087 Coprocessor 
Products 

Microware has intro- 
duced a line of products for 
the 8087 coprocessor im- 
plementation on the IBM 
Personal Computer. The 
Fastpak includes Intel's 
8087 numeric data proces- 
sor, installation instruc- 
tions, and your choice of 
four programming lan- 
guages. The 87/88 Guide, 
a handbook on using the 
8087 processor, accom- 
panies this package. This 
guide introduces 8087 pro- 
gramming using 87Macro 
and the IBM Macro Assem- 
bler or the CP/M-86 assem- 
bler. In addition, it has as- 
sembly-language listings 
that can be keyed in and 
run on the IBM. The guide 
can be purchased separate- 
ly for $18.95. Fastpak is 
$375. 

Microware is marketing 
a variety of languages for 
use with the processor, 
most of which require a 
128K-byte IBM PC with 
one disk drive and a com- 
piler. 87Pascal, a library of 
floating-point routines that 
directly drive the 8087, is 
said to increase the speed 
and accuracy of Pascal pro- 
Jrams. For applications de 
nanding numerous trar 
scendentals, roots, Or 
powers, Microware offers 
87FORTRAN. The 87BASIC 
package allows you to 


perform both single- and 
double-precision arith- 
metic with the 8087. 

The timesaving 
8/Macro is designed for 
applications requiring the 
full power of the chip. It 
contains a  preprocessor 
that generates the com- 
plete 8087 instruction set 
and a library of macroin- 
structions and subroutines 
to simplify writing 8087 
code: A -doutie-sided 
double-density disk drive 
and the IBM Macro As- 
sembler are required. 

Each language is avail- 
able as part of Fastpak or 
separately for $125. For 
details, contact Microware 
Inc., POB 79, Kingston, MA 
02364, (617) 746-7341. 
Circle 583 on inquiry card. 


Modula Il Language 
Lifts Pascal's 
Restrictions 

Volition Systems' Modu- 
la Il is said to be a simple 
but powerful high-level 
programming language 
that solves the problems in- 
herent in Pascal. Serving as 
an alternative to assembly 
language, C, and Ada for 
systems programming, this 
language was designed by 
Niklaus Wirth, the creator 
of Pascal. Modula (MODU- 
lar LAnguage} features in- 
clude modules, processes, 
separate compilation, 
dynamic array parameters, 
and low-level machine ac- 
cess. It consists of a p-code 
interpreter that’s upward 
compatible with the Apple 
Pascal interpreter, a one- 
pass compiler, a library- 
management utility, and a 
standard module library. 

A small language supple- 


mented by library modules, 
Modula |! requires a 
64K-byte Apple 1 with the 
Apple Pascal operating sys- 
tem. The initial release pro- 
vides access to the Apple 
Pascal file system and 
UCSD Pascal intrinsics by 
means of library modules. 
The compiler accepts the 
full Modula Il language, as 
defined in the ETH Zurich 
Modula fl report, with 
minor implementation re- 
strictions. Programs are 
compiled into p-code. 
Modula || costs $550. 
Quantity discounts are of- 
fered. Updates and user- 
support via electronic mail 
are also available. For fur- 
ther details, contact Voli- 


"tion Systems, POB 1236, 


Del Mar, CA 92014, (714) 
457-3865. 


Circle 584 on inquiry card. 


OKIDATA BASIS 108 


MX 80 F/T Ill 82 A 539900 Ес. 
MX 100 111 зоо cps 83 А 6490 CALL FOR LOWEST PRICE 


BOTH WITH GRAFT RAX+ Sar 
HX-20 COMPUTER | Ц! 2444 TP-I 


Compatible with: A LETTER QUALITY 
Cards and cables for all computers теа аут $5 (300 = | DAISY WHEEL 
Please Call For Best Prices 2 YR. WARRANTY | 557 500 


WE HAVE IT ALL! WE CARRY MOST IBM-APPLE ll- APPLE Iil 5 1/4" 
OVER 500 TITLES PRODUCTS. PLEASE Visilink (Apple) 178.00 00 
e APPLE • CP/M CALL IF NOT LISTED Visicalc (IBM or Apple) 179.00 DHIVE 269 

e IBM • ATARI PARTIAL LISTING ا ا‎ fae 


Desktop Plan (IBM) 249.00 
PARTIAL LISTING DISK LIBRARY CASE 250 Visidex (IBM or Apple) — 379.00 
| FLIP FILE 20.00 Visifile (Apple) 179.00 
ACCOUNTING PLUS sees 1m 
ALIBABA МА GRAPPLER + 133.00 Visifile (IBM) 249.00 SA ЕЛ 
ARCADE MACHINE 31.00 HAYES MICROMODEM I| 26900 CRPIO algae ane £5 SYSTEMS 
AZTEC SCALL JOYPORT 49.00 Visischedule (Apple) 229.00 
D 4 Visiterm (Apple) 75.00 
Ссс: э ЕС KRAFT JOYSTICK 47.00 Visitrend/Plot (Apple) 229.00 64K 
M & R ENTERPRISES SCALL 128K 
DB MASTER 169.00 V-C Expand 80 
FIRST CLASS MAIL 59.00 МХ-В0 PRINTER STAND 19.00 
FLIGHT SIMULATOR 27.00 MX-PLUS 45.00 
FROGGER SCALL MICROBUFFER Il 32K 23900 ex 
Ad се. per MICRO-SCI DRIVES SCALL A Mountain Computer 
T Pd истово вито за Legend Industries 
MICROSOFT SCALL | CPS Card 
PEACHTREE SCALL NOVATION PRODUCTS САЦ. CPS Cable rt 
PERFECT SOFTWARE _ SCALL PAYMAR L/CASE, REV? 2000 Ramplus+32K ; pp rer a o VM 
PFS SCALL PKASO 158.00 Rom Writer : iddK 1r у, Y 47900 


RASTER BLASTER 22.00 PRACTICAL PERIPHERALS $CALL Wes System ' RED Sumir зум ЖОЛЫ. 


SUPERCALC misce SHIFT KEY MODIFICATION 7200 Super Talker 


TEMPLE OF APSHAI 27.00 Expansion Chassis 
WORD HANDLER II 139,00 VISTA PRODUCTS $CALL Card Reader 


WIZARDRY 35.00 WILOCARD 119.00 A/D-D/A 


ZORK 1, II, III 27.00 WIZARD BPO 198.00 hha | Verbatim 
| @ 


| 51/4" (100) 
| 5 1/4" (10) 


^" KENSINGTON | | | à 

Ke MICROWARE С Products MONITORS a ТЕМЕ Kit 
wd E Рәт. Paddles | BMC 12" Green Au 
Joystick Il BMC 12" Green Eu 
USI PI3-12" Amber 


Select-A-Port incl 
4-9" Amber 
All of Above 80 Column 


NEC 12" Green Enhancer I] 
в idle A ы SAVER Trakball а Softswitch — 
Surge Suppression NEC 12" Color Function Strip 
e Dual Outlet 


e UL. Listed $65 Joystick III AMDEK puedes e 


* Fits Apple Joystick IBM SANYO Visicalc 80 Software 
Stand » Visicale BO w/mem, exp. 


EPSON RIBBONS Ko zziz 


DEALER COMPUTER MAIL ORDERS & RETAIL STORE 
| INQUIRIES | | (CZ DISCOUNT "бап Jose, СА 35128 
INVITED | PRODUCTS (408) 985-0400 


HOURS: MON-FRI 8AM - 7PM - SAT & SUN 10АМ - 4PM Ee GS E 


Circla 88 on inquiry card. ` E 


MEI 


(415) 873-3055 


DYNAMIC RAMs 

4164-150ns | HEDAM GHObRHTAAPSHERH SOE SREP ^A? 5.75 
4164-200ns . KEPT PETRA EHO Ф нфр реч е нр 5.50 
4116-150ns íi mmm md = фа ФА = в а р = Ф |} т = бо = Ф =з бе 46% а * % 4 1.30 
4116-200ns *ARRAAARRÀARARARAABARAAXRAAS пін ааваа 1.15 


STATIC RAMs 
2(Й6Р- а наи tes shoe ee ааа уа Бр cd Oe 


2016۴۰1 &*-tu$mébpyptetue"? sertatprtpáuntasr Ya ‚4.50 


6116P-3 "чан CHOKE рддаьу аабал аА 4 вакар дь фаф 4 i 4.75 


BIIGLP-3 , „а говльзивач “ТҮТТҮ ое а ¢ 5.80 
6264 -t 1 . »"utuidiwusmhvetut vrereut kurre . CALL 
21141С 3-200п5 kae sasueeapetasetanuseo net sre 1.35 


EPROMs 

2708 ————— PP 3.50 
2716. sass тпа коа дь ae دە هددد‎ ьалаа hare 3.85 
2716-1 Teemi he айз» 2B bed boa passat pien . 4.25 


2732. Ц фацодафверивььч ран GHERSET ERS bd + ве: 4.50 


2732-20005... ,. losen РСН VA A Жеб» IO 
2764-250ns , peza 

2764-350ns . А 

2764-450ns - tree ene eoenvenr 

2532-450ns .....- ia 

2546. sass . 


180 FAMILY. ITLIIITIEEZT EEE tues» САЦ. 


CALL FOR WHOLESALE PRICING. 
MORE "i C's" In STOCK 
MINIMUM ORDER: $25.00 


Circle 285 on inquiry card. 


MICRO-USERS: 
PUBLICATION EXPLOSION 
BUGGING YOU? 


Now, up-to-date abstracts of fea- 
tures, hardware/software, book 
reviews, programs, etc. from pop- 
ular micro publications. 


Search and select YOUR topics of 
interest. Subscribe to: 


Peek 


Journal of Micro Abstracts 


$30.00 / 12 months 


Send check/MO, name & address to: 


Peek 


B. Skovronek, Ed. 
88 Moraine Road 
Morris Plains, N.J. 07950 
Systems, business, utility, education, home, 
technical, and occasionally, games. 


STOP LOSES МОМЕ O's FIME-SILVRE SERS ICES 


+ + » LOGICSIM ¢ € 8 


CP/M based 
professional 
logic 
simulator 


* Vorenpiaecring work stations 
* For gute-urray, custom and all ether IC. designers 
# Yor digital system ermimcers 


Nine logic states, ability ta simulate TTL/NM@S/CMOS; PMOS logic, ROM's 
und RAM’s, three-state and transfer gates, wired-or'ed nodes, propagation 
delu) s. spike and racc unulysis. expmmdebiie pin-number bused TTI, macrolibrary 
plus numerous other features make LOGICSIM comparable to industry 
standard simulators. 


Try it now. Send us a 530сћесЬ For LLOGICSIM demo copy and 
User's Manual. 


Please specif y 8" ІВМ 3740/ 5" APPLE II (13/16 sector}. CP/M based 
SOK to 61K systems (APPLE's with CP/M card, Introductory price $276, 


For more if gna. КОЙ AB) SSA, Or mri 
EZ ДЕИН АТЕВ, ES Sheree Gr, Sum doe, Cox APA 


- CF/M. LOGICSIM are trademarks of Appi 
б. Digital Research and E/I аа Еп ВЕ 


Circle 156 on inquiry card. 
+ 


* HOLIDAY SALE x 
-DRIVES- 


Tandon TM100-1 (For ІВМ) 
Tandon TM100-2 (For IBM) 


-TERMINALS- 
= Tetevideo 910C 
FY Tetevideo 920C 
Televideo 925C 
Televideo 950C 


-PRINTERS- 


NEC 8023A 100CPS Matrix 
NEW Serial Adapter For 8023A 
Package-Serial Adapter& BO23A 


-MONITORS- 


NEC 1201 Hi Res Green 
NEC 1202 RGB Color 


-MODEMS- 


Hays Smartmodem (300 Baud) 
Smartmodem (1200 Baud) 
Micromodem 100 (S100) 


Engimesring 
“EY Specietties 
1501-B Pine Street 


P.O.Box 2233 
Oxnard, CA 93030 


CALL (805) 487-1665 or 487-1666 
For FAST Delivery 


Circle 170 on inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401. In Cal call 

™ (800) 592-5935 ar 

м (805) 543-1037. 


Circle 318 оп inquiry card. 


*ADDS* 


VIEWPOINT TERMINALS 


$495 
In addition EPI carries printers DEC & 


DG compatible terminals and modems. 
ltems in stock are shipped within 24 hours. 
ALL orders shipped COD. All items are 
new and in factory cartons with manufac- 
turers warranties. 


ECONOMY 
PERIPHERALS INC. 
(404) 952-0213 


Circle 158 on Inquiry card. 


x x SUPER 55 
ISA's DATABASE 


The only DBMS with all these leatures: 


PROVEN in one year of test marketing 
TOUGH, reliable file structure 

MENU driven for simplicity and easy use 
ARITHMETIC with stored calculations 
FAST set-up and report formating 
CLEAR user-oriented documentation 
PRINTS totals & subtotals - mail labels 
REF ORMATS and merges data files 
MULTI-DISK files: Up to 128K records 
SORTS full disks on up to 40 fields 
PRODUCTION input of repetitive data 
USE existing data files 

COUPLES to word processors 

POSTS transactions to master file 
SEARCH by strings, ranges, comparisons 
DATA COMPRESSION: Over twice as 
many labels as the other system 


For TRS-80* Models I, II, Ш, € 16 – 250.00 
CP/Mt — 295.00 
Ask your Dealer or Write: 


Institute for Scientific Analysis, Inc. 
P. O. Box 7186, Dept. B-2 
Wilmington, DE 19803 (215) 358-3735 


TM Tandy Corp 


X*- XXX f Ot € +++ 


t: M. Орта! Research 


Circle 209 on Inquiry card. 


New Sources of S-100 Buss 


Mainframes & Disk 
Enclosures 


Power Regulation 
meeting previous standards 


Ann Arbor Terminals 


60 Lines Display 
48 Programmable Keys 
1,499 prepaid 


CALL FOR PRICES 
MICRO MIDWEST 
10205 W. 69 TERR. 
MERRIAM, KS. 66203 
913-362-3462 


Circle 260 on inquiry card. 


your switching applications the ASCI 
Switch allows sou te switch with ease, 
Because the switch is intelliscent it 
allows you to change beween peri- 
рота from vour keyboard. The cute 
can even be imbedded in vour text. 
When you consider the tim e you 
saved duc to the simplicity of install- 
ation. the elimination of exira cabling 
and the exclusion of knob turnings ihe 
ASC Four Port intelligent switch is the 
perfect way to expand your net 
Workings capabilities. 


Advanced Systems Concepts, Ine. 
PO БОХ О a ALTADENA. CALIFORNIA 91003 
(213) 793-8971 


Circle 11 on inquiry card. 


“THE ORIGINAL BIG BOARD” 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD 
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was licensed by Xerox Corp. as the basis for their 820 computer. 


The Big Board gives you the right mix of most needed computingteatures all on one board. The Big Board was 
designed from scratch to run the latest version of СР/М“, Just imagine all the off-the-shelf software that can be 


run on the Big Board without any modifications needed. 


FULLY SOCKETED! 


64K RAM 


Uses Industry standard 4116 RAM's. All 64K is available tothe user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


2-80 CPU! 
c (004 NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 


b 21 | | | deem |, 
"i s 
LI RnR UU lj = 
К A ЫА. ere 
EE р mm M 
THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of field experience, the Big 
Board may just be one ofthe most reliable single board computers available today. This is the same design that 


FEATURES: (Remember, all this on one board!) 


COMPUTER KIT! 
64K RAM! 


1 Ыга LES 
Pp dus | 


жс 


А b mI wal. f = i a E al 
; н T T oe وھ و‎ ae M irc. . 


WANT MORE INFO? 
Full Documentation and 
Schematics — $5. 


TESTIS T- 
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(64K KIT 
BASIC 1/0) 


SIZE: 8'^ x 13% IN. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: «5V @ 3 AMPS 
+- 12V @.5 AMPS. 


24 x 80 CHARACTER VIDEO 


With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroil and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 


Z-80 CPU 


Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 


SERIAL I/O (OPTIONAL) 


Full 2 channels using the 280 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by amodem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. 
Price for all parts and connectors: $39.95 


BASIC I/O 


Consists of separate parallel port (280 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 


FLOPPY DISC CONTROLLER 


Uses WD1771 controller chip with a TTL Data Separator for enhancedreliability. 
IBM 3740 compatible. Supports uptofour8 inch discdrives. Directly compatible 
with standard Shugart drives such as the SA800 or 5А801. Drives can be 
configured for remote AC off-on. Runs CP/M" 2.2. 


TWO PORT PARALLEL 1/0 (OPTIONAL) 


Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. Uses selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O: $19.95 


REAL TIME CLOCK (OPTIONAL) 


Uses Z-B0 CTC. Can be configured as a Counter on Real Time Clock. Set of all 


BLANK PC BOARD — $119 
The blank Big Board PC Board comes complete with full 
documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 


parts; $9.95 


CP/M* 2.2 FOR BIG BOARD 
The popular CP/M* D.O.S. to run on Big Board is available for $139.00. 


BIG BOARD SOFTWARE SPECIAL — $149 


Through special arrangement with CDL we offer apowerful package of TDL Z-80 
software ihat has a suggested retail of almost $600. includes: Extended Disk 
Business Basic, ZEDIT text editor, MACRO Il Macro Assembler, LINKER, 
DEBUG I and DEBUG II. Supplied оп B in. diskette with extensive manual. 


PFM 3.3 2K SYSTEM MONITOR 


Thereal power ofthe Big Board lies in its РЕМ 3.3 on board monitor. РЕМ commands include: Dump Memory, BootCP/M*,Copy, Examine, Fill Memory, Test Memory, Go To, 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of the four 2716 EPROM locations provided. 2-80 is a Trademark of Zilog. 


Digital Research Computers | 


(OF TEXAS) 
P.O. BOX 401565 • GARLAND, TEXAS 75040 * (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept COD's (for the 
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 


USA AND CANADA ONLY 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 


Maxell 
Diskettes 


The floppy disks that meet 


or exceed every standard 
of quality. Dealer inquiries 
invited. 


Call Toll Free 
1-800-237-8931. 


In Florida, call 
813-577-2794. 


Teche Data Corporation 
3251 Tech Drive North 
St Petersburg, FL 33702 


Circle 403 on inquiry card. 


C LANGUAGE 
PROGRAMMERS 
c-systems 
C COMPILER 
Now with:  c-window'" 
The first c language source level 
program testing and debugging tool. 


e Single step by c source line. 

e Setbreakpoints at line numbers. 

e Display and alter variables by symbol 
name, using c expression syntax. 

e No more printf or assembler levet 
debuggingl 


c-window ™ is а support package for 
the c-systems C COMPILER for 
8086/8088 based systems. 


Contact; 


c-systems Fullerton, CA 92634 | 
P.O. Box 3253 714-637-5362 


TM c-systems 


Circie 66 on inquiry card. 


HAVE YOU HEARD ABOUT 
THE FROB™ 


The Game Development System 
For the Atari® VCS™ 
Now Available for 
the Atari 5200 HES™ 


[t allows just about anyone the 
opportunity to design home video 
cartridges for the Atari game consoles. 


The Miracle of Creation | 

Can be Yours" 

Call: 408-429-1552 

or write: Frobco P.O. Box 2780 
Santa Cruz, CA 95063 


Circle 325 on Inquiry card. 


LOOKING AT 
PRINTER BUFFERS? 


BE CERTAIN... 


YOU GET WHAT YOU THINK YOU'RE GETTING: 


ЭРО - ZL -\Ё) тне 
COMPLETE, NOTHING ELSE TO BUY, 


STAND ALONE PARALLEL PRINTER 
BUFFER PLUS FEATURES NOTFOUND ON 


OTHER BUFFERS SUCH AS: 
© SWITCH SELECTABLE “PAUSE ОН FORM FEED” MOGE FOR SINGLE SHEET PRINTING 
* AUTOMATICSPACE CHARACIER COMPRESSION 
* 32K CHARACTERS CAPACITY STANDARD, ВАХ AND 125K MODELS AVAILABLE. 
USER EXPANDABLE. 
* NO RAROWARE OR SOFTWARE MODIACATIONS REQUIRED 
© AND MUCH MORE WRITE OA CALL FOR FULL DETAILS. 


РАКЕ (22K INCLUDES CABLE) $279.96 


JVB ELECTRONICS 
1801 Fuiton Avanue, Suite 1 
Sacramento, California 95825 


Phone: (916) 483-0709 
Е DEALERS I^QU'RIE B ммо 


Circle 223 on inquiry card. 


, 


Atlantic Cabinet Computer Furniture 


A complete range of quality work stations 
designed specifically to house all micro- 
computers, 

Delivered heavily packed, in self-assembly 
form needing Sly a Phillips screwdriver and 
a few minutes of your time to assemble. 
Manufactured from 1" all wood particle 
board surfaced with hard-wearing melamine 
veneer, in Oak or Walnut. 

Dealer and Distributor inquiries welcome. 
For more information, contact your local 
dealer, write or call Atlantic Cabinet (301) 
223-8900. 


ATLANTIC CABINET CORPORATION 
Р.О. Вох 100, Williamsport, Maryland 21795 


Circle 37 on inquiry card. 


SYSTEM/2’S BASIC/Z 


A New COMPILED Basic For CP/M or MDOS 


» No Royalties - No Run-time Charges 

a Generates machine code (8080/280) 

e Sort Verb - 2000 elements іп 2 seconds 

» Alpha-numeric Labels 

* Chain with Common 

» BCD Floating Point Math to 18 Digits 

s Editor Tests Syntax As You Type 

e Recursive, Multi-line, User Functions 

a Dynamically Dimension Arrays 

• Selectively Erase Arrays 

• Trace and Single-step debugging 

* Multi-tiered Error Trapping 

. med Addressing, Reverse and Blinking 
Video 


want to seehow it works? 
Get DAMAN 5 Mail-List program for 550 BASIC/Z run-time 
packages are included. 


Just want further info? 
Call or write for free BASIC? Z brocnure and mintmanual 


HASIC/Z lists for 53545, but from PAMAN it's: 

5212 Post Paid to North America 

VISA and Master Card Accepted. COD available or $298 with 
cash discount (cash, check, money order! 


Add 57 for airmail shipment outside N. America 
Specify 8°, Mitrop / Vector Graphic. Apple. Osborne, 
NEC, N. Star 

Full BASIC/Z Docunsentation 535 iCredited to full order) 


Suite 14-04 | à; (205! 883-9115 
3322Mem : Huntsville, 
Parkway, S.W Alabama 35801 


Circle 134 on inquiry card. 


М EW!! The Apple users group 
software library bonanza 

af truly affordabie prices. For the first титр 
enjoy your Apple toits fullest capacity 
using specially packeddisks wilh over 80 M 
out&tanding programs each. Not available 
Irom any other source! 

a » Applesoft * 3.3005 


fri extensive variety of interesting, 
1 ta EA [чш and entertaining programs 
J inicapenasanip ши айги ЕЕЕ 
EE including: 
Business =- Educational a Graphics 
Games Ф Music е Science 
Utilities = Data Base Ы Finance , 


PROGRAMS PPPLEUURRE INE. one 


Library disks 1, 2 & 3are mixed categories and new 
disks 4 (Games), 5 (Utilities), 6 (Graphics) & 7 (Integer) 
at $59.95 each. VVhy pay more? 


Order direct from this ad and $ave up to $136. 
Buy disk library package 1, 2 & 3 апа get a 
special bonus disk FREE — over 260 programs 
for $179.95 + shipping. For best value, get 

all B disks for $349, postage prepaid, for over 
530 of our best programs at 65¢ each! 

Call now toll free: 1-800-327-8664 

Florida: 1-305-987-8665 

6400 Hayes St. 

Hollywood, FL 33024 


Apple Il Disk Drives 

Controller 

Tandon TM100-2 5%” 

dis TRS-80 

Tandon TM100-4 514" 

d/s Zenith $319.00 
$355.00 

Tandon TM848-2 8" 

thinline d/s $417.00 

Tandon TM603 10 MB Wini... .$899.00 

Tandon TM603E 14.2 


Elephant floppy disks ss/sd $17.95 (box of 10) 
"ALL floppies discounted & 100% guaranteed” 


WHOLESALE SUPPLIERS 


Div. B.O.S.S. Inc. 


P.O. Box 22428 Carmel, CA 93922 
Call (408) 373-0320 


Circle 435 on inquiry card. 


Get Smart! 


Get Your Computer An 
Automatic Port Selector 
(ASU-3) 


Our ASU-3 will connect vour CPU or CRT te any one 
uf 3 peripherals. Just enter a command from your 
keyboard and the desired peripheral is automat- 
ically connected. Also available for 5 and for 
7 peripherals. The haud rate is set automatically. 
Many options are available. The only low cost. 
smart switch on the market. 


SWITCH TO GILTRONIX. 
5% GILTRONIX, INC 
ОЗИН UNIVERSAL INTERFACE PRODUCTS 


$78 Sos Antone Bd, Pode Ана, СА CIDE Com нты 401 1200 


Circle 185 on inquiry card. 


THE COMPUTER =PECIALISTS 


F aon 


SOFTWARE & ACCES. 
IBM Orig. 5%” Disk 
SS/DD pk. of 10 . ...34.95 
IBM Orig. 5%” Disk ` 
DS/DD pk. of 10 ........ 49.95 
TANDON 05/00 Disk E 
320K 279.95 


Apple It® plus 64K 
Super Outfit 
Apple II® plus 48K, 16K 
memory expansion card, 
Apple disk drive Il with 
interface DOS 3.3, 


ІВМ 15 а registered кайр of IBM , Inc 


BIG BLUE CPIM Сата. 46995 Apple 111 12" monitor, elm 
QUADRAM Parallel Apple writer, Б: 
printer сагӣ............ 129.95 Hardware and software Apple monitor stand SS y di 
QUADRAM ..... РТИ 129.95 compalibie wiApple’ T 101 ready-to-run programs, SSS 
З QUAD Board 64K....... 449.00 plus! 64K RAM, Upper & — m^ 
8 GNAD ro о, eae lower case, 12-ke numeric P LUS: WORD P ROCESSOR 
IBM* PC OUTFIT к "2755 256K.. 629.95 keypad, Built-in fan, T You get these SYSTEM 
System uit with 64K, 2 — VISICALCI26K ....... 185.00 writer style keyboa FREE softwares, Apple || plus 48K, 16K 
double-sided double- VISITRENDIVISIPLOT . ‚239.95 Franklin ACE 1000 64K, Value #29% Disk Dr. wiinterface DOS 
density Disk Drive 640K,  VISIDEX.............. 184.95 Disk Drive with Controller, | QU 
| VISIFILE ` 239.95 12" Hi Res G Monit Olympic Decathalon 3.3, 12" Hi Res Green 
Monochrome display & CURTIS PC Pedestal lor 7 i ACE d оппог, Value 3359 Monitor, OKIDATA 80 
printeradapter, DOS, Disk Monochrome Display... ,69.95 Printer, Interface Card & 


Drive controller 1 yesr extended waranty Cable, Screenwriter || 


Call or Write Cali or Write оту %24990 
SOFTWARE & ACCESSORIES FOR APPLE® and FRANKLIN® 


POWER TEXT Word Proc299.95 
PEECH TREE Accounting 
GL, AP&AR 3-pk . .... 469.00 


Only 51 77999 


1 year extended warranty 


Elite 1 Disc Drive, Ht no storage 
than Apples' wicontroller ..... Only 54095? 
MICRO SCI 

А-2 Disc Drive, the cost effective alternative to 

the Disc Il, with controller .., . Only S98995 

without controller ............ Only 299.95 

KENSINGTON 

System Saver Fan, with built-in surge protec- 

tor for Apple? Il.............. Оту 574*5 
MICRO PRO Special Offer! 

Word Pack Includes WordStar, Mail Merge, and 
SpellStar ........... All З for Only 532999 
NOVATION 
Apple Cat Il, direct line modemOn/y 529995 
Apple Cat Il, 212 Upgrade ....Only $329?5 
Auto Cat 1200 .............. Only S5895 


Apple is a registered trademark of Appie Computer, Inc. 


COMPUTER SPECIALS! 


VISICORP PROGRAMS 


Visicalc .,...*5184?5 Visifile ...... 518495 
Visiplot......3239*5 Visiterm ...... $7995 
Visidex .,....%18495 Visischedule . 523995 


"MEN $194*5 
ADDITIONAL “ADD-ONS” 


Desktop Plan | 


DC HAYES Micromodem Il ....... 528495 
VIDEX Keyboard Enhancer Il ...... $119*5 
VIDEX Videoterm 80 Col. Board... , 259% 


VIDEX Function Strip Wuse wiEnhancer Il) . $6295 


ТКС Numeric Keypad (Apple: onty) ...5134°%° 
ABT Numeric Keypad (Apple only) .... - s9995 
THUNDERCLOCK PLUS .. ..... 511995 
PKASO Parallel interface ,..,,....513495 


MICROSOFT 2-80 CP/M Card ..... 524995 
MICROSOFT 16K Ram Card ....... 58995 
TG Joystick $478° KRAFT Joystick $4495 


VOTRAX TYPE-N- TALK 
Lets your computer talk to you Only $19995 
vailable for Apple/Franklin/Atari/VIC-20 


NEW! APPLI CARD 
2-80 Card w/64K RAM 4 mhz . Only S3495 
FORMAT 11 WORD PROCESSOR 
with mail list, user friendly. . . Only 519995 
MICROSOFT PREMIUM PACK 
Z-80 CPM Card, VIDEX Videoterm 80 Col. board, 
CPM user's guide & MICROSOFT RAM Card 


All for only 50955 
Plus you receive a FREE VidexSoft Switch (a*30 Value!) 


MICROBUFFER li by Practical Peripherals 


32K...Only 5324995 16k... Only 5214?5 
MICROBUFFER for EPSON 
16K Parallel .513495 8K Serial .54134°5 


Franklin ACE is a trademark of Franklin Computer Co. 


DISKETTE SPECIALS! 


TEXAS INSTRUMENTS 

ТІ 99 4/A with RF Modulator . 
After Mig's Cash Rebate, Plus 2 FREE 
otters from TI Call or Write for details! 


COMMODORE 


VIC-20 with RF Modulator ..... 


RCA VP-3501 built-in modem 
ATARI 400 . 


TIMEX Sinclair 1000......... 
48 49.95 32K Memory 
SHARP (Handheld) 
PC-1500 with CE-150 Printer...... 
PC-1211 with CE-122 Printer ,,... 


Memory 


WORD PROCESSOR 
Atari 800 48K, Atari 810 Disk 
Drive, Atari Word Processor, 850 
interface, Okidata Microline 82A 
Printer with Connecting Cables 


Call or Write 


Atari 800 48K complete with 
a 13" color TV 


Call or Write 


Prices etfective as of 


Circle 1 on Inquiry card. 


-219995 


ois ы 
+796932 


СТ 


MA ab 
oo "19098 


A Division of 4756. Photo Inc. 


HP-83A .. . . ‚5114995 
HP-85A ........52099%5 
HP-87A wn28k ,.9239495 
HP-87 XM _.....324959% 
HP-125...... . *2099*5 


. Call 
.99.95 


NEC 
New! 3550 Letter quality printer for IBM 
PC, Auto proportional spacing, Bidirec- 
tional, Bold & shadow printing. Justifica- 
tion, Centering, Underscoring, Sub/super 
scripting, 35 СР5............. 2099.50 
8023 Pro writer. 100 CPS, 136 Column, 
Parallel, Bidirectional, Tractor & friction. 
High resolution graphics ...,... 514.95 


SMITH CORONA TP-1 Letter quality 
Daisy wheel printer. Serial or Parallel inter- 
face, 120 words per minute......629.00 


OKIDATA 
MICROLINE 82А 120 CPS, Bidirectional, 
Parallel-Serial, 80/132 Cotumns, Friction & 
Pin Feed. . .429.95 
MICROLINE 83A F/T 120 CPS. Ві. 
directional, 136 Columns. Senal/Parallel. 
Friction and Tractor ..... , 684.95 


Ф PRAAN 


PACKARD 


CORPORATE ACCOUNTS WELCOME 


HP Accessories 
82901M 5%" Dual 
Disc Drive...,.....91694™ 
82905A Serial Printer*619% 

HP-7470A Graphics plotter 
aiso avail. in Serial f/Appiet 
Franklin® and IBM* 11195% 


PRINTERS 


EPSON 
MX-80 Ill F/T 80-136 Column Dot 
Matrix, Tractor or Friction Feed, Bidirec- 
tional, 80 CPS, Graftrax Plus....... Call 
MX-1001lIF/T 136- 233 Column, Tractor 
or Friction Feed, Bidirectional, 80 CPS, 


Graftrax Plus .,,,................ Call 
MONITORS 

USI Pl-2 12" High Res. Green...., 159.00 

USI PI-3 12" High Res. Amber ... . 189.00 

AMDEK 300 12" Green.. ... ....149.9 

AMDEK 13" Color! .. ... aa ...329.00 

AMDEK Color ll RGB High Res... .699. ad 


AMDEK Color niea Board f/RGB.. 
159.00 


NEC JC 12" Союг.............. 349.95 
EPSON CR-6500 12" Color;......309.95 
ELECTROHOME 

ECM-1302-1 13" RGB Monitor Hi-Res. 

with NTSC Interface ............ dx 
1302-2 High Res. RGB .......... 9.95 
COLOR BOARD for APPLE? ЇЇ. "TOS. 95 


18090. 


(212) 260-4410 
TOLL FREE OUT-OF-STATE 


800-221-7774 


(10 pk except where indicated) 


MAXELL MD-1 SS 5",.......... 34.95 
MAXELL MD-2 05/00 5%" ....... 49.95 
MAXELL FD-2 DS/DO 8" (Soft Sector)59.95 
VERBATIM 55/00 5%" ..,....... 31.95 
VERBATIM 05/00 5'4" ,,,,.,.,.. 46.50 
MEMOREX SS/DD 5'A" ..23.95 


CONTROL DATA 55/00 54” (12 pk)25.95 


NEW! IBM SS/DD 5%" 

NEW! IBM 05/00 5%" 

For quantity discount prices 
please call or write! 


OSBORNE 


.34.95 


With Wordstar, Mailmerge, Supercalc, 
C Basic and M Rasic 


Call for Low Price! 


Software & Accessories 
X-MON monitor adapter. . ... ..39,95 
CENTRONIX printer cable . 
Keyboard extender cable 4 ft. 
RS232 Seria! cable .............. 38.95 


Games for Osborne 
Velor ... .20.00 Star Trek 
Trapper. . 15.00 Catacomb... 


‚15.00 
‚18.00 


1-5858 


67 West 47th Street, New York, N.Y. 10036 
115 West 45th Street, New York, N.¥. 10036 
5 MAIL ORDER ADDRESS: 36 E. 19th St. New York. N.Y. 10003 


to Feb. 1983 
| n sale for limited time only. and are subject to limited availability. Not responsible for typographical errors. This ad supersedes all other ads prior 
ius Dec. 22. 1982 and are subject to change without notice, All orders subject to verification and acceptance. Minimum shipping and handling $4.95 
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BYTE February 1983 


Four (as in Quad) Function 
IBM PC Board 


* Up to 256KB of Parity Memory 

* Async Communication Port 

* Clock-Calendar with Battery Back-up 

s Allows Full 1 Megabyte Addressing 

* One Year Warranty 

• Parallel Port can be added for an extra 550 

* Free Software — Super Disk and Super Spooler 


ORDER 64K.. $359 
TOLLFREE 128K....... $419 
192 $469 

FREE SHIPPING 256K ....... $569 


(BOO) 531-5475 (if outside of Texas) 
{512} 250-1523 (if in Texas] 
CompuAdd Corp. 


13010 Research Blvd. No. 218 
Acn. Texas 78750 


Circle 86 on inquiry card. 


Verbatim' 


Floppy Discs 


CALL NOW — TOLL FREE 
1-800-328-DISC 


Dealer inquiries invited. C. O.D.'s and 
charge cards accepted. 


All orders shipped from stock, 
within 24 hours. Call toll FREE. 


АА, АҢ 


— 
North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake. MN 55110 
1-800-328-DISC 
MN Call Collect 1-612-770-0485 


Circle 302 on Inquiry card. 


ANALOG @ DIGITAL 
DIGITAL @ ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


- ртр Р ie boord test m > 100 _ 2 


uc Line — mizeble на. cir 
ns I to Wea Eba номч cnr bod du = 
Liora Hiema — T6-dhannel — nnaing i ir = жы, 
= J — pragrammab!a gain irsitrumentat 
mole? mE Dn ood ips — 3-00 ~ р со 19 
ольш Ema — ir: nas ceu rx — gom 


Brom ! to КЛА ШЕРҮҮ — temple and hold ampliFie 
-channel diffsranticl — lchan — orsalog ta digital 


à кыты ciais Gaam д umenia ey 


For additional details about the AD-100-4 and other | 


fine California Data Corporation 100% individually 
tested, high reliability products, circie the reader 
service card number below or for faster response 
write or call us. 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 


(805) 498-3651 


Circle 68 on inquiry card. 


5'4” Tandon Drives 


° TM 100-1 $189 
[single sided, 40 TRK, single Free 
or double density] Shipping 


• TM 100-2 $259 
(double sided, 40 TRK/side Free 
single or double density] Shipping 


° TM 100-4 $349 
{double sided, 80 TRK/side Free 
96 ТРІ, double density) Shipping 


ORDER — TOLL FREE 


1-800-531-5475 (If outside of Texas) 
(512) 250-1523 (t inside of Texas) 


"If we can't ship the next working day, 
we won't take the order,” 
Master Card/Visa or check, 
Texas Residents add 596 sales tax. 


CompuAdd Corp. 
(3010 Research Blvd - 8218 
Austin, Texas 78750 


Circle 87 on Inquiry card. 


ELIZA IS HERE! 


AT LAST! A Full IMPLEMENTATION of the original ELIZA 


program is now available to ruri on your microcomputer! 


Created at MIT in 1966. ELIZA has become the world's most 
celebrated artificial intelligence demonstration program, ELIZA is 
а non-directive psychotherapist who analyzes each statement as 
you type it in and then responds with her owncommentorquestion 
— and her remarks are often startlingly appropriate! 


Designed to run on a large mainframe. ELIZA has hitherto been 
unavailable to personal computer users except in greatly stripped 
down versions lacking the sophistication which made the original 
program so fascinating 


Now, our new microcomputer version possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price of only 525. And if you want to lind out how she 
does it (or teach her to do more) we will include the complete 
Source Program for only $20 additional. 


Order yourcopy of ELIZAtoday and you'll never again wonder how 
to respond when you hear someone say "Okay, let's see what this 
computer of yours can actually do!" 


ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS: 
Standard B inch single density tor all CP/M based computers 
$25 for ELIZA COM - add 520 for Miecosatt BASIC-BO Source 
5 inch CP/M for Apple 1 equipped with 2-80 SoitCaid 
$25 tor ELIZA COM - aod 520 lor Microsofl BASIC-80 Source 
5'. inch tor 48K Apple H with Аррівѕок ROM and OOS 33 
$25 tor Protected File - add $20 for Applesolt Source 
9/ inch lor 84K IBM Fersonal Computer 
$25 tor Protected File- add 520 for IBM Disk BASIC Source 


5% inch tor Osborne | Micracomputer 
$25 tor Protected Fite - add $20 tor Microsott BASIC-B0 Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 
LOS ANGELES, CALIFORNIA 90046 
(213) 656-7368 (213) 654-2214 — = 
МС. VISA and CHECKS ACCEPTED 


Circle 32 on inquiry card. 


IBM'PC SOFTWARE 


Е O R T H - 3 2 TM allows access го all of the PC 


memory using intermixed 16/32 bit addressing 
Screen editar. assembler, decampiler, debug, graphics, 
CASE. and DOS mtertace. Package Binder Utility 
produces compact marketable software. $1 5D. 
Floating Рот Library (Software or 8087). S50. 


QUESTalk™ Asynchronous 
Communications conects your PC 


Lo other computers Menu driven with help [paLurg. 
terminal or local mode, UPLOAD/DOWNLOAD file 
transfers. Multiple BAUD rates 545. 


PrintPa k™ allows customized printouts via 
menu driven sefection of page headers, ling numbers, 
character type. Lime, date and more $45 


DiskPak™ recavers erased files, prints, 
views and modifies sectors and more $38. 


Edlin Recovery Utility reciams 


the file you thought you last when the disk was full $35 


IBLt iS A REGISTERED THACEMARKOF a+: CORPORATION 
FOATH.32 QUESTOak PratPak DisaPack ARE TRADEMARKS OF OAT 


QUEST RESEARCH, INC. 


© PO Box 2553 Ш Huntsville, AL 35804 ш 205-533-9105 X 
Tol! Free B0O-558-B088 


Circle 358 on inquiry card. 


* SERIAL OR 


PARALLEL INTERFACE 
* MICROPROCESSOR ELECTRONICS 


ORDER 
TOLL FREE 
FREE SHIPPING 
(800) 531-5475 {if outside of Texas} 
{512} 250-1523 [in Texas) 


CompuAdd Corp. 


13010 Research Blvd. No. 218 
Aue Texas 75705 


‘Circle 88 on inquiry card. 


wabash 


When it comes to 


Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


| PACIFIC 
EXCHANGES. 
100 Foothill Blvd 
San Luis Obispo, CA 
93401 (In Cal call 
(80S) 543-1037 | 


Circle 318 on Inquiry card. 


EDGE-86 
AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 


* HARDWARE 

—A Multibus® COMPATIBLE 8086 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL I/O PORTS, AND 
8K BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM/86'", 

— 128K BYTES DYNAMIC RAM BOARD. 

— 4.SLOT MULTIBUS CARD CAGE, WITH COM- 
PLETE DOCUMENTATION AND SCHEMATICS; 
ALL FOR.,.....- van rr $1250. 

e SOFTWARE 
— CPM/860.S.WITHCOMPLETE UTILITIES. . . $250. 
—OFF THE SHELF DELIVERY ШИША 


SDGE MICRO SYSTEMS 
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 | 
TELEPHONE: 408-738-4729 
^ Mullibus TM oH Intel. TMCPMIBS Th ot Daan Research 


Circle 160 on inquiry card. 


Call For Super Value 


On S-100 System With 
Dbl. Dens. 8 Drives ! 


INTERTEC SUPERBRAIN Il 
FREE MicroSoft Basic 80 . 
Self contained computer with dual 
disks and two SR232C ports, com- 


plete with CP/M® 2.2 

64K Јг.......... TC TDI $2099 
BAR UD rv vh px xx $2495 
CF SDD MN $2949 
10 Meg. DDS Hard Disk... . $2995 

VIDEO TERMINALS 
SOROG IO 120...................... $595 
SOROC IQ 130....................... 595 
HAZELTINE ESPRIT ................. Call 
HAZELTINE ESPRIT ll ............... Call 
HAZELTINE 1420.................... Call 
HAZELTINE 1500.................... Call 
HAZELTINE 1510.................... Call 
HAZELTINE1520.................... Call 
TELEVIDEO 910С.................... Call 
TELEVIDEO 912С.................... Call 
TELEVIDEO 920C.................... Call 
TELEVIDEO 925С.................... Call 
TELEVIDEO 950С.................... Call 
TEXAS INSTRUMENTS 940 Basic... $1299 
TI 940 Раскаде.................... $1699 
TI 745 Portable Terminal............. 1249 
INTERTEC INTERTUBEII............ 749 
ZENITH ZTO aeni at 729 
PRINTERS 

ANADEX DP-9001A................ $1369 
ANADEX ОР-9501А................. 1429 
PAPER TIGER IDS-445G ..... Special! 599 
PRISM PRINTER IDS-80 w/o color. ... 1149 
PRISM PRINTER IDS-80 w/color..... 1499 


PRISM PRINTER 105-132 w/color.... 1695 
NEC 3510 RO, А5232С, 35 СРЗ. ... Now 1619 
NEC 3530 RO, Cent. Іпїег., 35 CPS. Only 1859 


NEC 7710 RO, AS232C,55CPS......... 2375 
NEC 7720 KSR, RS232C, 55CPS ........ 2795 
NEC 7730 RO, Cent. inter., 55CPS....... 2375 


QUME SPRINT 9/45 
Ltd. or Full, 45CPS, RS232C, Now 1998 


C. ITOH PRO WTITER, Parallel........ 549 
C.ITOH PRO WRITER, Ser. & Par...... 649 
DIABLO 620 RO, RS232C, 20CPS...... 1249 
DIABLO 630 RO, RS232C, 55CPS....... 2299 
CENTRONICS 730-1 Par New Low 299 
CENTRONICS 737-3 RS232C.......... 389 
CENTRONICS 704-11 Parallel........ 1695 
CENTRONICS 704-9RS232C. ........ 1595 
CENTRONICS 122G Parallel, 120CPS .. 949 
EPSON МХ-80....................... 489 
EPSON МХ-8ОЕТ.................... 589 
EPSON МХ-100ЕТ................... 789 
EPSON RS232 Serial Interface......... 65 
EPSON RS232/2K Buffer Interface..... 129 
EPSON GRAFTRAX И. ................ 90 
EPSON Apple? Printer Interface........ 75 
TEXAS INSTRUMENTS TI 810 Basic, 1349 
T-810 Basic RS232C & Parallel....... 1395 
TI-810 w/full ASCII, Vert. forms control, 
compressed ргіпі............... 1599 
TI-820 RO Ваѕіс..................... 1645 
TI-820 KSR Вазѕіс.................... 1839 
TI-810 Package w/LQ................ 2099 


943 W. Genesee St. 
P.O. Box 2991B 
Syracuse, New York 13220 


Circle 282 on inquiry card. 


OKIDATA MICROLINE-80............ 359 
Tractor feed option ......... 
MICROLINE 82A............ "EE 459 
MICROLINE ӨЗА..................... 729 
MICROLINE 84 Parallel.............. 1149 
MICROLINE 84 Serial............... 1249 
MONITORS 
ZENITH 2ҮМ-121, 12" Green Phos. .... 115 
AMDEK 100 12"............ New Low! 99 
АМОЕК 100G 12"Gr. Phos............ 149 
AMDEK 300 12"High Res. ............ 179 
AMDEK COLOR-1, 13"........... s. 339 
AMDEK COLOR-II, 13" САВ Hi. Res. .. 755 
AMDEK COLOR-III, 13" RGB.......... 419 
APPLE? AdapterforRGB............. 159 


Northstar 


Call For Prices 


FLOPPY DISK SYSTEMS 
MORROW DISCUS 2D Sng..DD...... 898* 
MORROW DUAL DISCUS 2D DD... 1549* 
MORROW DISCUS 2 + 2. 2 side, DD. 1239* 
MORROW DUAL DISCUS 2+2..... 2139* 
MORROW DUAL DMA DISCUS 2D. 1619* 


| HARD DISK SUBSYSTEMS 
| MORROW DESIGNS 


DISCUS M5,5 Meg. ... New Low 1559* 

DISCUS M 10, 10 Meg. .......... . 9095* 

DISCUS M26, 26 Meg. ........... 3795* 
CORVUS 5 Meg. ................... 2375 
CORVUS 12 Meg. .................. 2969 
CORVUS 18 Meg. ....... ана 3798 
MAEZON 5 Мед. ............ РЕР . 1695 
MAEZON 10 Meg. .................. 1949 
MAEZON 15 Meg. .................. 2799 
INTERTEC 10 Meg. ......... Ѕресіа!! 2999 


"Includes CP/M®2.2 and MicroSoft Basic. 
FLOPPY DISK 


CONTROLLER BOARDS 
CROMEMCO 16FDC.DD............. 499 
NORTH STAR ПрО.................... 479 
MORROW DISK JOCKEY 2D, A&T.... 329 
INTERSYSTEMS FDC2, A&T......... 439 
TARBELL DD. АЗТ:.................. 445 
SYSTEMS GROUP DD, DMA ......... 439 

ESCON CONVERSION 
FOR IBM SELECTRIC 


Complete w/microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at the 
ESCON factory. 


RS232C Serial & Parallel.............. 534 
Cable for аБомев...................›... 25 
PROM PROGRAMMERS 
SSM РВ1Кїї........................ 152 
BOM РВ1,А&Т...................... 225 
MODEMS 
NOVATION CAT, Acoustic........... 149 
D-CAT, Direct Connect, (300 Baud). ... 155 
AUTO CAT Auto Апѕмег...,......... 219 
АРРГЕСАТ....................-.... 329 
D-CAT (1200 Baud). .................. 599 
103 ЛР Auto Апѕмег................ 219 


DC HAYES MICROMODEM Il (Apple). . 339 
HAYES SMART MODEM (300 Baud).. 239 
HAYES SMART MODEM (1200 Baud). .. 595 
POTOMAC MICRO MAGIC (5-100).... 339 


TWX 710-542-0431 


We Have It !. . . Computers, Disk | 
Systems, Printers and Terminals | 


CALIFORNIA COMPUTER 
SYSTEMS 
280 CPU Board...................... 269 
Disk Controller 2422, wiCPiIM®........ 359 
16K Static, АЁ Т..................... 259 
32K Static, А&Т..................... 399 
64K Dynamic ВАМ................... 335 
SYSTEM 2210 w/64K, CP/M922...... 1895 
CPU BOARDS 
(Assembied unless noted) 
NORTHSTAR 2-80 (2РВ, А/А)......... 269 
INTERSYSTEMS (MPU-80)............ 349 
SSM CB1 8080, A&T................. 214 
SSM СВ2,2-80 АВТ, ................. 289 
SSM СВ2, 2-80 Kit................... 219 
SYSTEMS GROUP 2-80 with I/O....... 419 
MEMORY BOARDS 

NORTHSTAR 16K RAM.............. 199 
Н-ВАМ6А4К......................... 589 
H-RAM 32К......................... 419 
CROMEMCO 16KZ2................... 419 
CROMEMCO 64К2. .................. 595 
CROMEMCO 256KZ2................ 1095 
MEMORY MERCHANT 

16K Static, 4 MH2................ 159 

64K Static, 4 MHz............... s. 549 
SYSTEMS GROUP 

DM6400, 64K Board................ 529 

DMB6400, 64K Board. ..... es dmi tus 420 

HDM?2800, 128K Board............ 1095 

GODBOUT (A&T) 
СОРИА Уо Na ne 249 
CPU 8085 88............ pcd M doris 359 
БАИС а саанан Ra sn 359 
RAM 1764.......................... 510 
RAM TI. Ei osos rr rrr ee wes 1149 
INTERFACE 1,....................... 215 
\МТЕҢЕАСЕНВ 1...................... 215 
\МТЕВЕАСЕН2...................... 215 
DISE B а дас» uoce ues калы Ra A 425 
SYSTEM SUPPORT 1................ 335 
ENCLOSURE 2 (Desk)................ 699 
ENCLOSURE 2 (ЋВАСК)............... 759 
VIDEO BOARDS но Mapped 
SSM VB2 I/O, Kit. .................... 169 
SSM VM21/0, Авт, ................. 229 
Memory Maped 

SSM VB1C, 16x64, Kit. ............... 152 
SSM VB1C, 16x64, Авт. ............. 206 
SSM VB3, 80 Char. AMHz. Kit......... 359 
SSM VB3, 80 Char. 4MHz, A&T....... 419 


APPLE? BOARDS 
CALIFORNIA COMPUTER 


7710A Asynchronous Ser. Inter. .... 139 
7712A Synchronous Ser. Inter. ..... 149 
7424A Calender Сіоск............... 99 
7728A Centronics Printer Inter. ...... 99 
Call for price on MORROW 
MICRO DECISION and 
CROMEMCO SP-10 


We stock a complete inventory 
of MAXELL, MEMOREX, 
SCOTCH and VERBATIM for all 


your Diskette requirements. 


Write for free catalog. 


MiniMicroMart, inc. 
(315) 422-4467 €. 


All prices F.O.B. shipping point, subject to 
change. All offers subject to withdraw! with- 
out notice. Advertised prices reflect a 2% 
cash discount (orders prepaid prior to ship- 
ment). C.O.D.'s & Credit Cards, 296 higher. 


$9 TeleVideo USERS! 


COGITATE Fast Qump/Restore System for TS 

802H, 806. 

e Back-up files twice as fastas PIP. 

* Double the storage, up to 700K/diskette, with 
multiple diskette capability $90.00 


COGITATE Type Ahead With Print Screen 
e Print key prints Screen. 
e 64 charactertypeaheadbuffer $90.00 


COGITATE 2780/3780 Communications System. 
e Communicates with most {BM systems. 
* Many features for remote job 
entry . $400.00 
TurboD0S 
* MULTI-USER $750.00 
e SEMINARS $250.00 
CP/M® is registered trademark of Digital Research, Inc. 
TurboDOS is a registered trademark of Software 2000, Inc 
PLUS OTHER GOOO TELEVIOED STUFF! 


COGITATE, Inc. 


SPECIALISTS IN UNIQUE TELEVIDEO SOFTWARE 
24000 Telegraph Road, Southfield, MI 48034 
(313) 352-2345 
VISA/MASTER CARD Accepted 


Circle 76 on inquiry card. 


DISKETTES 
AND 


DISKETTE DUPLICATION 
DISKETTES (Hub Ring/Write Protect) 


Certified 100% error free 
Box of 10 
5'4 Single Side/Single Density $17.50 
single Side/Double Density 20 00 
Double Side/Double Density 2400 
8 Single Side/Single Density 20 00 
Single Side/Double Density 25.50 
Double Side/Doubie Density 30 00 


Specily soft. 10 or 16 sector оп 5‘ diskettes 
Shipping $1.50 (Cal. add tax) 
Money Order/VISA/MasterCard/C.0.D. 


DUPLICATION 
e Duplication services — all popular formats 
e All services performed on latest technically 

advanced equipment 
* Prices start at $1 90. including diskette 
Please write for tull description of all Hoffman 
services and prices. 

E 


an 
COMPUTER PRODUCTS 


1120 FLOWER AVE MDUARTE,CA 91010 
12131 303 1571 


Circle 197 on inquiry card. 


COMPARE... THEN CALL 


Si. (615)727-6000 


ҸӘ SYSTEMED 
CORPORATION 
NENNEN Р.О. Вох 18, Mountain City, TN 37683 


Circle 399 on inquiry card. 


© BASF 


FlexyDisks" 


ff 
514 
Specify soft, 

10 or 16 sector Ргісе10 = Price/100 
SSE eS a ==: 
1 side/double density $20.00 $185.00 
2 sided/double density 34.50 325.00 


j| Specify soft 

8 or 32 sector Price/10 Ргісе/100 
1 side/singie density $21.00 $195.00 
1 side/double density 29.50 275.00 
2 sided/double density 34.50 325.00 
Certified Check - Money Order - Personal Chack 

Allow up ta 2 weeks for personal checks to clear. 

Add $1.50 ta each order ior U.P.S. shipping charges. 

NJ flesidents add 5% NJ Sales Tax 


EXCHANGE. INC. 


280 Dukes Parkway, P.O. Box 85 
Somerville, N.J. 08876 • (201) 725-6680 


Dealer Inguirles Invited 


Circle 139 on Inquiry card. 


$99 SINGLE BOARD 
COMPUTER/CONTROLLER 


AME J 


i. ia n E 
MODEL MCG-85 FEATURES: 
—8085A CPU -Automatic Baud Rate 
—ÀK System Monitor -5 Interrupts 
ROM -[4 Bit Counter/Timer 
-256 Bytes of RAM -Onboard Prototyping 


-RS232C Port -6.144 MHz Crystal 
-Parallel & Serial YO -Onboard Expansion 


-Two 8 Bit Prog Ports * 4K ROM &/or 

-One 6 Bit Prog Port * 4K RAM or CMOS RAM 
-4A x 6V: PCB 

STOCK $99 Kit $135 AGT. 


Expansion Boards available. Visa, M.C., Amex & 
COD accepted. 


ATLANTIS COMPUTERS 
31-14 Broadway 


Astoria, N.Y. 11106 
212/728-6700 


Circle 38 on Inquiry card. 


CALL 
8003431078 
FOR THE 
BEST PRICE 


Call P.R.1.C.E. for big savings 
on home computers, software, video 
cassette recorders, car stereo, home 
stereo, portable radios and tape 


recorders, cordless telephones, and 
answering machines, video games, 
tapes, and movies. 

P.R..C.E. willbeatany legitimate 
offer on in-stock items. Call our toll- 
free number now! 800-343-1078. 

In Mass. 617-961-2400. 


PRICE. 


67 Teed Dr., B283 , Randolph, MA 02368 


Circle 316 on inquiry card. 


514” Floppy Disk Drives 


(Direct IBM® Plug-in) 


TANDON Model TM 100-1. $189” ea. 


TANDON Model TM 100-2. $269” ea. 
12" Green Phospher Zenith Monitor S109* ea. 


IBM EXPANSION 
BOARDS 


64K Memory 
128K Memory 
192K Memory 
256K Memory 
Floppy Controller 
16K System BD Memory . $ 25* ea. 
MC / VISA or C.O.D. with certified check 


or money order. Arkansas residents add 
sales tax. 


For information or orders, call 
501-777-9859 


G-H Computer Systems, Inc. 
Р.О. Вох 871 е Hope, AR 71801 
' Plus Shipping. | 


Circle 179 on inquiry card. 


MicroScript™ 


Are you wasting valuable time trying to format complex 
documents with a word processor or obsolete text formatter? 


MicroScripr! M is a state of the art text formatter specitical- 
ly designed for the production of technical manuals. specifica- 
tions, and other complex documents. This powerful tool pays 
for itself the first time you use it. Featuring: 

• generalized markup • floating text blocks 

e left alignment footnotes 

• center alignment e variable line spacing 

e right alignment e widow supression 

e justification • section numbering 

e left indention e imbedded documents 

e right indention • automatic lists 

* bold text e macro processing 

e underscored text * symbol processing 


• proportional spacing • table of contents 
* fully definable page * direct printer control 


e multiple columns e initialization profile 
* headers and footers ° page numbering 


$99 postpaid within U.S.. outside U.S. add $10. CA residents add 
6%. Specify CP/M-80°, CP/M-86", MS-DOS*, or PC-DOS"; printer 
type; disk format. 


Software Technique" 


6531 Crown Bivd.. Suite ЗА * San Jose, CA 95120 


(408) 997-5026 


* CP/M-80, CP/M-86 trademarks of Digital Research, MS-DOS 
trademark of Microsoft, PC-DOS trademark of IBM Corporation. 


Circle 390 on Inquiry card. 


wm ^ Double Your 
p 5y” disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 mierocomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 514” drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
514" drives — simultaneously. 


C.D.A., Systems Inc. 
Controlled Data Recording Systems Inc. 
7210 Clairmont Mesa Blvd., San Diego, CA 92111 
(714) 560-1272 


Circle 71 on inquiry card. 


1 FULL LINE ALL PARTS & COMPUTER PRODUCTS | 
x SOME INTRODUCING A BRAND NEW MICROCOMPUTER 


Santa Clara, CA 95054 VENTURE is a single Quest 1802 software. VEN- 


- ` 1 board ter that | = TURE DOS will 
ELECTRONICS will РИТЕ Ave. Ш adventure for the hobbyist. Morini date up to four 5 double 


It 15 a learning, training density floppies. A com- 
Same day shipment. First ine parts only. Factory tested. Guaranteed fM computer as well as just plete 1802 programming 
money back. Quality IC’s and other components at factory prices. 


plain fun for anyone who ook is available. All ver- 
INTEGRATED CIRCUITS Phone orders only (800) 538-8196 


wants to get into astate-of- sions of VENTURE are 
CONNECTORS CO4515 1.79 


the-art computer at rea- shipped with a set of man- 
sonable cost. uals written to be under- 
VENTURE comes in kit stood by the inexperienced 
form or fully assembled and as well as experienced user. | 
tested. You can get it in its - A standard 60-pin bus 
minimum configuration for as little as $195.00 with 5 slots, parallel ports and 2 serial ports 
or take ít all the way to floppy disks and voice. with full handshaking (75 to 9600 BAUD) allow 
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Siopwatch Kit — 26.95 
Agio Clock Ki! 77.95 
Utgilal Glock KII 19.75 34" 
RESISTORS «watts, COMPUTER 
10 per (уре 05 FAN 
TÜüperiype 015 $7.75 

اھ ا 


5000 per type .0085 
350plece nack, t982 


ww 
ou 


AP UR AQ AS LB Ол Oe 1 
= ыз Из uD ур co ua а س‎ 
ашай а pricy | 
P 


TAN "A E $e uer. BS me It сап be expanded as a kit ог fully assembled, ^ expansion into floppy disks, color, EPROM 
14748 4 вз 3 1535 ұрма Sv periype 05 567.00 at your own pace and choice. programmer, printer, model of your choice. 
июн MN EAM NE CR 6 DIP SWITCHES — VENTURE is a 16" by 20" main board with ^ Laterexpansion will add a light pen, a universal 
ик 35 4 78 а mA C sso 5 boson dn 2 GREEN separate ASCII and HEX keyboards. It runs fast, user programmable music sound board, Gen- 
туйн 35 % LES. LE 1B B-nositon 90 тесе almost 4 MHz, and has the capability of putting eral Purpose Instrument Bus, and a high reso- 
14123 ша у ^ wu jd I B hostan 9s 2:50. QM 1.5 megabyte of RAM and ROM on the board lution color/grayscale pixelmapped video board. 
ih E kiri E га жаа 108 E: NEVOARDS саа S74 ys along with a variety of inexpensive options. On-Board Options 
jw gE oes a по wd E "P Puy ево ae A 16-channel analog-to-digital converter al- 16 channel A to D; 5 slot 60 pin bus, 2 seria! 
мн a циа — 5 1% ت‎ 72 асган nm lows use of joysticks, control functions, in- ^ ports, parallel ports, 4 video options incl. color, 
мын NIU NE INCOME im Strumentation, temperature sensing, etc. T1 — 48K RAM, Votrax voice synthesizer, sound 
Hua тшш n JM nos р 34% Red 1018 -15 sound generator, software controlled music, generator, EPROM, full BASIC, disassembler, 
ncm (i in HOD єй AM e er ҖЫ E: Votrax voice synthesizer and real time clock editor, assembler, metal cabinet, additional 
4192 ü r3 -95 1.20 n umno ped Bow J 25 у! "m Е : are 
uM Q4 uM тш i Det в is Cipit LED Mounting Clips 4 89 calendar add to its versatility. power supply, ASCII keyboard real time clock 
74290 E EE. р 4038 5 1 EB put н. amber green, yalaw бый VENTURE connects directly to a monitor or calendar. 
^ EN ME imm ua ME HN нт MAE to your TV set through an RF modulator. And Expansion Options | 
Мру ri m g i иш LE H- OK WIRE WRAP TOOLS In stork now for the heart of VENTURE... its video dis- Floppy disk, EPROM programmer, light pen, 
ниг AM ги s m "m : 17.35 Complete lineofAP Products in stock. play. VENTURE has a high resolution program- universal user programmable music, sound 
M ы Heer 0B in 170 m a5 SPECIAL PRODUCTS и у 50 mable video display with up to 16,384 user- board high resolution color/grayscale pixel 
74.3089 н раг ИВЕ Сиз Hm Ia. MM Soz Freq Counter Kt 4775 defined characters, alphanumeric symbols, mapped video board. General Purpose Instru- 
пн 8 } сой — 5 Fm —— B5 HABE dE ACTRANSFORMERS special graphics or objects, such asspaceships, теп! Bus, 8088 co-processor board. 
MN fe i Lr MEN MOSMAEMORYRAK 8 "en FRAME ag oy LPS. etc. Each characteris 8 pixels wide by 16 pixels Minimum VENTURE System $195.00 
цн 2 ane t сри? 8 DI LEE EE RET ELT high, with 2 grayscale maps; it has 256 levels Kit includes CPU and control with 4K of RAM, 
MW S xp ть CU за Hala E IB Qi Wem. 485 12vs00ma 250 Щ of grayscale plus video invert/compliment and 1К of scratchpad, 2K monitor, 1861 video 
fas — 9 un is uu Б MES AE i" ура ани ií)nviam 342 Ш hidden screen update for a "snow" free dis- graphics, cassette interface and separate HEX 
тазан 5 x an dé. B Ma а E "E пз 0806.9 120° M play. The displayis 512 x 512 pixelmappedwith keyboard with LED displays for address and 
AU. Мо wang toons О 3 [н in $8  2wEP00ma 49 9000 500 ma 375 [# 2 planes of video RAM per display, VENTURE output. Power supply is included along with 2 
EUN 39 pg SpA LEE. 5 "uM Бла atq Trtormen 2v 11 amp, video is in short. ,. astounding! game cassettes. The main board is 16" x 20" 
MA 39 T ES 5 i an | ; " VENTURE has complete software support апо includes space for all of the previously 
hi Hon 15 M 2 2m with full BASIC, 3 ROM monitors, disassem- discussed on-board aptians. Full on-board ex- 
his BH Coma G и ум SPAY LEOS сд эр ж bler/assermber'editor. И will run real-time video pansion сап becomplated tœ under $1000.00. 
7aLS174n 55 C04025 23 H ANT HRCA chie B nr А rid al cute Call] itriker dadads. anti s "T3 
Жын ә 3 (БШ — 165 ny 133 [1704 CC 300 1.25 jamas, all RCAchip B programs and all current Call for шег detads, option prices, etc. 
MSAN з Li C028 63 ri DLP ^ смсс 50 190 | . Ле б rT 
REM dme | 2 n BE i vus swim Ж RCACosmac 1802 Super Elf Computer $106.95 
a зз" was B {р on mss! Сос 390 M The Super Elfis a tremendous value as it combines R&D. A monthly newsletter, Questdata is devoted 
BET osas — 7 ll un HORDE) — COCA 800 2 20 video, digital displays, LED displays, and music, exclusively to software for the Super Elf and there 
E LEE шц 4 EH ge: ЖА all on a single board for $106.95. are many software books available at low cost. 
E is баз Б ge i ا‎ m 0 The Super Elf expansion capability is virtually un- — The Super Elf computer system is now available as 
i wa ny (ы а $5 i mand? 10 A с limited and you can do it inexpensively onestepat а Series of bare boards as well as full kits and 
tr es пв des ож Ж... мың Са 0 89 a time. Expansion includes casstte interface, addi- ^ assembled. | 
Unuk — 3n 2722 495 (бо — 5 — | tional memory, color video, Basic, ASCII key- Ваге Boards: Super Elf $35.00. Super Expansion 
"ТЕ 149 2132-2 11.85 CD4071 29 ТІ. Гена UR Pani 1 1 н 
LM320K-5 135 2758 295 CU4072 "menm ma board printer floppy S-100 bus RS232 etc. $35.00. Power Supply $10.00. $-100 Color 
DARK 124 Vn NES da) 20 = - : $35.00. Dynamic RAM $40.00. Manuals $10.00 
LOS 85 874 2995 CO4076 79 4116 200m [үйл HAM 7510.00 The Super Elf comes complete with power supply А | 
LMAO. — 85 8755 ИТИ: 23 | ; | ; : | Super Basic $45.00. 
мд: ав MED в бен 38 and detailed 127 page instruction manual which "Eat & Run” cassette $14.95 
tigers ЫМ Masias NE Сы ad MONTHLY SPECIALS includes over 40 pages of software, including a | 
ман О | NS ощ series of lessons to help get you started anda Free 14 Page Brochure 
NEN И IN) 3i 080 b 2114 8/513.95 2732-2 music program and graphics target game. Many Send or call for a free brochure on all 
Dons d 0 Gen 8 211413 8/81495 4154.150 Eo schools and universities are using the Super Elf as details and pricing of the Super Elf and its 


‘a course of study. OEM's use it for training and expansion. We will get it right out to you! 


Voltage Male $18.50 | UHF Preamplifier Kit $34.95 
51 25 shipping Switching regulator КИ with M $2.00 shipping. improves uhi receplion dra- 
adjustable AC/DC vollage conversion. 3 modes Й matically, 25 db gam assem version $57.50. B 
ot operation; step up. slep down, inversion. M Articles Aadio Elect Маг May, 1981 | 


Jumper Selectabie modes o1 operation Inpul 
| Fluke Multimeters 


voltage 5-15 VDC. output voltage - 2410 + 30 
VOC. current draw 30-250 ma 0800 $125 —DAD2 $183. —DB04 $249. 


2764 $14.50 1771 15:95 
2800MA $ 9.95 1791 24.95 
„PO 765 834,95 1793 26.95 Jf 
LM317K $1.50 2532 6.50 


Apple Peripheral Kits 
SERIAL I/O INTERFACE 0 to 30,000 baud, 
D.T.R., Input & output from monitor or basic, ce 
use Apple as intelligent terminal, Bd only (P/N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 

PROTOTYPING BOARD (P/N 7907) $21.95. 

| PARALLEL TRIAC DUTPUT BOARD 8 triacs, 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 

APPLE Il GAME PADDLES Adam and Eve $38.00. 
16K RAM Board to take you to 64K. Assem. 
$57. Kit $57. 


Interface Kits 

SERIAUPARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, +5 & —12V 
required.Bd only (P/N 101) $11.95, Kit (P/N 
101A) $42.89. 

RS-232/TTL INTERFACE Bidirectional, re- 
quires + 12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 7901A) 
$14.95. 


PROM Eraser 

Wil erase 25 PROMs іп 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity DSHA/UL ver- 
sion $83.00 (with timer $119.00). 


280 MicroProfessor $135.00 

Single board computer. Learning, teaching, pro- 
totyping. 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC $19.00. All fully 
assemble. 


280 Microcomputer Kit $69.00 
16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 


Modem Kit $60.00 

State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June, July, Aug. Radio 
Electronics, 1981. 


60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks fromAC line frequency to 
crystal time base. Dutstanding accuracy. 


Video Modulator Kit $9.95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 


Multi-volt Camputer Power Supply 
8v 5 amp, «18v .5amp, 5v 1.5 amp, - 5v 
‚5 атр, 12v .5 amp, — 12v option. +5v, + 12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping. 


Type-N-Talk by Votrax 

Text to speech synthesizer with unlimited vo- 
cabulary, built-in text to speech algorithm, 70 
to 100 bits per second speech synthesizer, 
RS232C interface $275.00. Speech iC $59.00. 


Rockwell AIM 65 Computer 
6502 based single board with full ASCII key- 
board and 200 column thermal printer. 20 char. 
alphanumeric display ROM monitor; fully ex- 
pandable $445.00, 4K version $454.00. 4K 
Assembler $35.00, 8K Basic Interpreter $65.00. 

Special small power supply 5V 2A 24V .5A 
assem. in frame $59.00. Molded plastic enclo- 
sure to fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power sup- 
ply, switch, fuse, cord assem. $571.00. 4K 
$586.00. A65/40-5000 AIM 65/40 w/16K RAM 
and monitor $1295.00. RAM Board Kit (16K, 
$195) (32K, $215). VD640 Video Interface Kit 
$119.00. A&T $149.00. Complete AIM 65 in 
thin briefcase with power supply $532.00. 
Special Package Price: 4K AIM, 8K Basic, power 
supply, cabinet $615.00. 

AIM 65/KIM/SYM/Super Elf 44 pin expan- 
sion board; board with 3 connectors $22.95. 
"Send for complete list of all AIM products. 


Super Color S-100 Video Kit $99.00 
Expandable to 256 x 192 high resolution color 
| graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expand- | 
able to 6K. S-100 bus 1802, 8080, 8085, 280, 
etc. Dealers: Send for excellent pricing/margin 
program. 


Elf Il Adapter Kit $24.95 
Plugs into Elf |i providing Super Elf 44 and 50 pin 
f plus S-100 bus expansion. (With Super Ex- 
| pansion}. High and low address displays, state 
and mode LED's optional $18.00. 


TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. Prices 1 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subject FREE: Send for your copy of our 1982 


Shipping: Add 5%; orders under $25.00 — 1075. to change ROEST OA 08 IRE OS DRE stamp. 
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Top-quality Verbatim® Diskettes 


from Teche Data, your complete 
word and data processing supply 
center. Dealer inquiries invited. 


Call Toll Free 
1-800-237-8931. 


In Florida, call 
813-577-2794. 


Teche Data Corporation 
3251 Tech Drive North 
St. Petersburg, FL 33702 


Circle 404 on Inquiry card. 


Wasting Money! We Have the World’s Most 
Cost Effective Development System. 


e Includes Hexkit 1.0, a powerful 
100% machine code editor/ 
debugger utillty program that 

jae makes coding for &bit Micros a 
zd i- snap. 

• Program from Commodore 
VIC-20 keyboard into bulit-In 
4K ROM emulator 

e Jumper to target ROM socket 
» e Test programs іп circult 
fg * Bullt-in EPROM programmar 
e and power supply 

"ШТ * Burns & runs EPROMS for 

tha Commodore VIC-20, too 
* Comprehensive manuals 
e Fits EXPANSION PORT 


PROMQUEEN CARTRIDGE ONLY $199 
Send for Free Brochure 


Gloucester Computer Bus Co. 


6 Brooks Rd., Gloucester, MA 01930 
617-283-7719 


VISA AND MASTERCARD ACCEPTED 


СЕ commodore approved product 


PROGIDUEEn 


Circle; 87 on Inquiry card. 


WIREMASTER 


Whip your wire wrap 
and PC layout 
problems with 


WIREMASTER 


WIREMASTER is a software tool for design, 
layout, and assembly of hardware. Your 
schematic is fed to WIREMASTER, which 
produces network maps, cross-references, 
wire and parts lists, and debug checklists. 
CHANGEMASTER keeps track of fixes and 
updates. PLOTBOARD and PRINTBOARD 
give pictures of the layout. Post-processors 
for wirewrap machines available. Runs on 
8 and 16 bit CP/M, CDOS, and MSDOS. $200. 


AFTERTHOUGHT ENGINEERING 7266 Court- 
ney Dr., San Diego, CA 92111, {714) 279-2868. 


Circle 13 on inquiry card. 


NEW! M-68000 
SINGLE BOARD COMPUTER 


ETT 
"n p Ja BURE 
iia aia Viro icd: 
ж 
айий гаў ОТ 


EM 


سے 


1 
| 
| 


FEATURES 

16 bit Molorols 68000 CPU operailng k I0vIHz. 20K bytesofon board fast static RAM, 
16K bytes of on board EPROM space, 7 levels of prioritled autavectored interrupts. 
1 memor) expansion buses (up to 256K}, 2 serial communication ports (AS-2352C), 
16-bit bidirectional parallel por, 6800 peripheralaccomodationbus.5xi6-bitcounter/ 
Umers with vectored interrupts, оп board real lime clock, toll wate compatible with 
Motorolja MEX6SKDAI board. 


PRICE: 
Bsreboardwith dacumentsiion ... ———— 599.95 
MEX68KD^1 compatible monitor In 2764 EPROM's , u... ca... $120.00 
M68090 CPU & memory тар PROM py. $ Deae pos, 215.00 
Shipping and handling { Domestic) . s „4... دە‎ p’ ларак 53.00 
(Forelgn} Pea geet mida raars SIS. 00 
pe Hema ste ып ep Ta" | 
Ed ea ewa] 
Wla Taman ра сег 
ا‎ 714-553-0133 


PO ВОХ!6115 (ИМНЕ. СА 927334115 


Circle 162 on Inquiry card. 


THE SORT NX” 


General Sort and Merge Utility 
Created exclusively for the iBM Personal Computer 
$95 


THE SORT SORTS: 


* BASIC, PASCAL, FORTRAN 
COBOL and MailMerge files 

® sequeniial,random files 

* records organized by items and lines 

e for allcomrnondata types (string-text, 
integer, real. double precision) 

e for ull common data types (string-text, 
integer, real, double precision) 

* external and internal data 
representations 

* interactive parameter preparation 


® record selection 
Requires 48 K and one disk drive 


Also OMS SOFTWARE DEVELOPMENT SERIES 
A. PASCAL SCREEN UNIT Access screen and 
keyboard from Pascal program $40 


B. PASCAL DOUBLE PRECISION ARITHMETIC 
PACKAGE . Increase your Pascal 
integer arithmetic precision to 32 bits! $40 


C. UTILITY PACKAGE - converts video modes, 


Opens communication lines, speeds up 
[/0, Sets Epson and NEC tabs - $25 


*Registered trademark of IBM. 


Send order with check/money order to 
ORGANIZATIONAL MANAGEMENT SYSTEMS, INC. 
3 Chickory Couri, Glen Arm, Md. 21057 
(301) 668-9011 


MD residents include 5% sales tax 


Circle 311 on inquiry card. 


S-100 Single Board 


WINCHESTER 
"EASY DISK CONTHOLLER" 


Works with any 5-100 CPU + IEE 696 
Supports 5A", В” and 14” Drives 
ST-506, SA-1000, SA-4000 Interfaces 
Record Accessible 1-K sector buffer 
frees host memory. matches DMA speed 
On-board microprocessor - auto seeks. 
simple. very small software driver 
Dealers and Distributors invited 
Assembled and tested with formatter /test 
program and operating system drivers, 
VISA. MasterCard - specify drive — $545. 
Monitor Dynamics, Inc. 
1121 West Ninth St. € Upland, CA 91786 
(714) 985-7214 


Circle 286 on Inquiry card. 


6800 Micro Modules 


FOR INTERFACING TO: sensors, 
‘transducers, analog signals, sole- 
°` noids, relays, lamps, pumps, AC 

motors, DC molors, stepper motors, 

keyboards, displays,488 GPIB. 


ADDITIONAL FEATURES: 6800 MPU, 
counter/timer, foil safe battery back up 


Loloyeite, IN 47904 
317-242-8428 


Circle 438 on Inquiry card. 


Get more out of your 
Apple with the MICRO 


on the Apple Series 


Vols. 1,2, & 3 $24.95 ea. 
+ $2. 0 АБ: pach, volume 


than F' programs — —. 
LI DISKETTE.. 


Machine Language Aids 
iW Enhancements: 
Runtime Utilities © 
Graphics &. Gémes. 
Hardware &. Reference 
e» ‘information - 


то order toll free: 
ШЫ 1.200.345.8112 
In PA 1-800-662-2444 


MICRO INK, Inc. 
P.O. Box 6502 
Chelmsford, MA 01824 


Circle 257 on inquiry card. 


Solve your disc problema, buy 100% surface 
tested Dysan diakettex. АП orders shipped 
from stock, within 24 hours. Call toll PREE 
(800) 235-4137 for prices and inforrrarton. 


100 Foothill Blvd. 

San Luis Obispo. СА 
93401 (In Cal call 
(805 | 543-1037 ) 


Circle 318 on inquiry card. 
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580-880 S-100 IEEE STAND ALONE 


SINGLE BOARD COMPUTER 


USES 2-80A (2 or 4MHz) 


FEATURES: RS232 Serial |/O Port € Parallel Ports for Centronics 4 

or Gen Purpose Printer @ Three 16 bit Programmable Timers, one $240 
used for baudrate € EPROM Circuitry for 2708, 2716, or 6116 (2K 

RAM) € 1K On Board RAM Circuitry locatable on TK boundries A&T 

€ Power On EPROM Jump Circuitry € Phantom EPROM Circuitry $265 


APPLE || COMPATIBLE 
FLOPPY DISC CONTROLLER 


DIRECTLY DRIVES 
ANY ANSI, SHUGART 
OR TANDON 
DISK DRIVES 


Frees you from Apple disc drives and Apple look alike drives. 


FEATURES: Compatible with CP/M, PASCAL and Apple DOS 3.3 © Drives can be any 
standard Shugan compatible 554 drwg € Reads 13 or 16 Sector Discs, hard or soft sectored 
® 7 Cards can be used to drive 14 Disc Doves [two drives each card) 

Controller 


* SPECIAL * 


m - gH W KW | é l B. WW FM M NM W V 'h à M X M R Wo 4 = w m c 


* Ground Sheilding Network prevents cross talk 
*LED Power Indicator 

* Easy Access to Power and Reset Lines 

* Available in 6, 8, and 12 slot cages 


aUNTRONICS PROTOTYPE BOARDS 


APPLE Prototype Board. Double sided glass with gold 
plated Apple and General Purpose terminals. Con- 

tains matrix of 17x 63solderplateddonutson.15" x.1" | 
spacing. Great for 14, 16, 24 pin IC's. 
бОМ-722...........„ 


$-100 Prototype Board. Double sided glass with 
gold plated, numbered §-100 terminals. Matrix of 
25 x 78 solder plated donuts on .15" x .1” spacing. 
Locations for headers and regulators. Great for 14, 16, 
24 pin IC's. 

SUNSTA2] uc eens EXE 


General Purpose Experimental Prototype Boards 
{Solder Plated w/Double Sided Terminals on .156'' Centers) 
15/30 pin, 3% x 4% board w/.1 x.2" hole spacing and 
power strip run every 1.2". Allows 6x7 8pin IC's ог 2x3 
24pin ICs 
SUN. IC S. veel c WE AO асари $1.65 
22/44 pin, 4V x 67s board w/.1" hale spacing. Contains 4 
rows of 67 pins with power strips between rows. Pattern 
of 4 columns of 67 pins. Takes all sizes of IC's. 
SUNSETS алаа etx Zee 
22/44 pin; 4% x 7 board w/.1" x .2 hole spacing and 
power strips every 1.2" Allows 10x10 8pin ICs or 3x7 
24ріп IC s. 
SUN IC-L........ КЫЫ ААКГА» жазшы ЁСЕ $3.95 
Dealer Inquires Invited 


RAM’s, CPU, and MISC 


EPROM S, 


- 8 fe 50 up 8up 50up 
6116P-3 (150nS) 6. à 2 5.75 САШ 
2732 4,75 4.40 CALL 2114L-2 (200nS) — 1.62 CALL 
2532 7.65 5.95 CALL 4164 (150nS) CALL CALL CALL 
2764 16.95 14.50 CALL 2-80А CPU 529 — — 
16K RAM Expansion Kit For TRS-80 Model 11 $11.00/8 


Circle 397 on inquiry card. 


| Assembled and Tested. .........$139.00 Kit..........$115.00 


FOG-1 S-100 IEEE 696 


FLOPPY DISC 
CONTROLLER 


USES WD1795-02 


FEATURES: State of the art digital separator @ Drives can be any ANSI 5%” or 8^ drive 
€ Drive Size, Step Rates, Formats can be intermixed wathout changing software € Runs 
SD, DD, SS and DS Formats 9 Digital Prewrite Compensation. 


Assembled and Tested ..........$295.00 Kit..........$265.00 
“S100 IEEE 


REAL TIME 
CLOCK CALENDAR 


GIVE YOUR COMPUTER THE 
Hour-Min.-Sec.-Day-Month-Year 


FEATURES: Date provided as Day, Month, Year with Leap Year register bit € Time pro- 
vided as 12 or 24 hour program selectable format, hours, minutes and seconds € Time 
and Date settable by program control € Plus or Minus 30 second time adjustment @ 4 
Time Interupts available ~ 1 hour, 1 minute, 1 second and 104Q0Hz (approx. 1 millisecond) 
€ Crystal Controlled time reference € On board Rechargable Data Sentry Battery 


APPLE II COMPATIBLE ASCII 


FULL 
Í KEYBOARD 


FEATURES: N-Key Rollover Function € Shiftlock, Underscore and [|/ € High Flexibility 
forModificationor Expansion 9 Plug-in Compatible with Apple Il € Compact size, mounts 
in Apple I| Case € Full Typewriter Keyboard with TTL level ASCII outputs € On-Off 
Indications € Low Power Consumption 


Assembled and Tested 


Bare Board 

Kit 

Assembled & Tested 

A & T and in Card Cage 


SAMWOO 
MONITORS 


Features: Composite Video Input/ 
Output @ Switchable Input Impedance 
75 or 10K ohm ® 750 Line Resolu- 
tion at Center and 500 Lines at Corners 
€ Dimensions аге 12.13 x11.34"x 
11.65" forthe12" modeland8.66 x- 
8.54"x9.05" for the 9" model 


12" 12MHz BANDWIDTH 


|- Jo өө ег _ 
i Р. A r om 
تدا‎ i 


9" 18Mhz BANDWIDTH 


Black and White ...... $1 17.00 Black and White ...... $127.00 
Огеле 121.00 GBEN oo erinedes eposa 130.00 
Orange eS o sce a 125.00 Orange va Yao 134.00 


Add $7.50 Shipping and Handling for this item 
Dealer Inquires Invited 


SUNTRONICS CO.. ic | 


12621 Crenshaw Blvd., Hawthorne, CA 90250 
STORE HOURS: MON.-FRI. 9:00am to 6:30pm 
SATURDAY 10:00am to 5:00pm 


OUTSIDE CALIFORNIA TOLL FREE 


213-644-1149 1-800-427-5775 


(for Tech info and Calif. orders; (Order Desk Only) 
М ail Order— Minimum Order: $10. Send Money Order or Check to: P.O. BOX 1957— 
Dept. B. HAWTHORNE, CA 90250. VISA or Mastercard (please include expiration 
date). Add $2,00 postage and handling to order, CA residents add 676 sales tax. 
Apple is a registered trademark of Apple Computer Inc. 


a — 
am س‎ 


СЕЈ‏ ج کے 
C. —JT‏ 
[Zz =‏ 


чыш CALIFORNIA 
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Maxell Floppy Disks Ae LT 


The Mini-Disks 
with ma maximum quality. 


MEDICAL 
SOFTWARE 


8087 CHIP... .. $223 
APPLICATIONS MediSoft specializes in non-accounting 
software appiicationsfor the medical pro- 


| du WM RPM PEO E fessional, pharmacy, hospital and 
MATRIXPAK..... | teaching institution. Emphasis is оп 


Р literature retrieval, drug information, pa- 
87/88 GUIDE VOLUME I $19.95 tient data processing, diagnostics and 
LANGUAGE SUPPORT 


biosimulation. We are currently 
87MACRO" 


marketing and developing software in 
these areas. lf you are a program 
: "- designer with medical interests or a 
Dealer inquiries 87BASIC" 
invited. C.O.D's | 87 PASCAL” 
accepted. Call 87 FORTRAN” 


medical professional with programming 
interests, contact us for a prospectus on 
FREE (800) 235-4 I3 k IBM Personal Computer is a registered trademark. 
of IAM Сор CP/M-86 is e trademark с! Digitel Не NN 


our future and yours. 
search. inc, 8067 i5 a trademark of Intel Corp. =e 


¥ IBMPCand 
CP/M-86. 


8?/88GU!DE. 87?MACRO. 8?BASIC. 87PASCAL, MediSoft X» 


з A7FORTRAN and MicroWare are radamarks of 
PACIFIC EXCHANGES MicroWare. inc. Medical Professions Building 
1595 Soquel Drive, Suite 350 


100 Foothill Bivd.. San Luis = PO. Box 79 
Luis Obispo. CA 93401. 

San Luis Obispo. C Micro pe MA Santa Cruz, CA 95065 
„ (805)543-1037 nanoa oe 
1 Ware (с.з, — 


In Cal. call (800) 592-5935 or 
Circle 278 on inquiry card. 


Circle 250 on Inquiry card. 


- зі. S ^C 1 ey 
/ DISKETTES 


Write f 
SAVE 40% complete iist. 
V ee Specify soft, Price/10 
10 or 16 sector 


Circle 318 on Inqulry card. 


NOW MAKE SOLID 
CONNECTIONS.... 
Male or Female 


RS 232 GENDER REVERSERS 


$19.95 each 
postpaid 


price or quality? 
Get both... 

with a MICRO CONNECTION, 
the quality, direct connect, Bell 
103 modem. Independent 
reviewer writes, ‘When the 


going gets rough, if a MICRO- 
CONNECTION can't make it, 
then nothing will. In the area 
of sensitivity and noise elimina- 
tion, it will perform as good or 
better than my $995" modem. 
An excellent value for $159. 
Autodial/Autoanswer for 5 199. 


the microperipheral corporation 
2643 151st Place N.E., 
Redmond, WA 98052 


(206) 881-7544 


Circle 273 on inquiry card. 


LOOK TO THE FUTURE... 


EPROM - 32 


` American Made 


Order either two male or 
two female connectors with all 25 pins 
interconnected. Both Gender 
Reversers just $34.95 post- 
paid. Purchase Orders from 
rated firms accepted. Get free | 
illustrated catalog of interface | mereces 
and monitoring equipment. 8 


B-B electronics 


P.O. Box 475-B • Mendota, IL 61342 
Phone (815) 539-5827 


Circle 43 on inquiry card. 


PC/FORTH" 


#7440 1 slde/sgl/dbl dens 
#745  2sldesidbi dens 
#746 


8 ғғ Specify soft 

or 32 sector 
#740 1 side/sgl dens 
#741 1 side/dbl dens 
#743 2 sides/dbl dens 


CHECKS — VISA — MC — C.O.D. 
(3131 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Authorized Distributor 
Information Processing Producta E 


Circle 236 on inquiry card. 


UNIFORTIH 


Complete FORTH progrom development systems 
for the IBM® Personal Computer. Packages 
include interpreter/compiler with virtual memory 
management, line editor, custom screen editor, 
assembler, decompiler, utilities, file and record 
access modules, and many demonstration pro- 
grams. 150 page user manual $100.00 


The only EPROM programmer you need! 


+ IEEE- d AC 100) EPROM programmer for single supply 
(-- 85V) EPROMs. 
. Programs current 1K through 16K (byte) EPROMSs plus future 
* EPROM can be verified through a port or located in memory 
space for verification and use. 
| - Personality Modules adapt board to different EPROM types: 
PM-1 — 2508, 2758 PM-3—2732, 2732A PM-5—68764 
PM-7— 2528 
PM-2—2532 PN-5 7 PM-B—27128 
* Single zero-insertion- vp us accommodates both 24- 
pin and 28- tg EPROM pack 
* On-board DC-to-DC converter with adjustable regulator for pro- 
gramming voltage. 
* Double-sided PC board with solder masks, silkscreen and 
Tus plated contact fingers. 
- §080/Z80 control software ко commands for program- 
ming, verification, disk 1/0 and editing. 
* Comprehensive user's manual contains source listing of con- 
trol software. 


Check with us before you order 
FORTH from any other dis- 
tributor. UNIFORTH is avail- 
able for most Z-80, 8086/8088, 
LSI/PDP-11, 68000 or 16032 
computers, either stand-alone or 
as a task under an operating 
system. UNIFORTH adheres to 
the FORTH-79 standard, and 


Software floating point, Intel 8087 suppart, color 
graphics extensions, and target compiler avail- 
oble ot additional cost. 


Specify PC-DOS or СР/М-86®, One disk drive 
and 48 kbytes RAM required. Software supplied 
an 5% inch single sided soft sectared dauble 
density diskettes. 


includes a video editor, floating 
point routines, and an assembler. 
We offer a solid, professional 
system with extensive documen- 
tation and option packages. 
Prices: $60 (basic) to $300 


Laboratory Microsystems (multi-user). 


4147 Beethoven Street 
Los Angeles, CA 90066 


(213) 306-7412 


(assembled & tested) 
m Price includes EPROM-32, documen- 
co 5 Bow 175 "Es teres Do Persoa aiy Maure: 
specify itional Modules І 
Memphis, TIN ET: Conal so ftare on 8 inch single densi- 
(901-795-0619 ty CP/M -comatible diskette — $9.95. 


MasterCard & Visa 


— 


Requires 8” floppies. 


Unified Software Systems 
P.O. Box 2644 

New Carrollton, Md 20784 
(301) 552-1295 


IBM r1 o regareredirademcrk of Interriongao! Bunngis Machines Corp 
CP/M ца regutered trademach of Digital Research. inc 


TN residents add 6% sales tax. 


Circle 271 on inquiry card. Circle 227 on inquiry card. Circle 423 on inquiry card. 


97 Spring Street 
New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800)221-5416 
In N.Y. State and for technical information: (212) 226-2121 
HOURS: 9 AM-5:30 PM (EST) Monday-Friday 


FULLY CONFIGURED BUSINESS SYSTEMS 
The following are some examples of the fully assembled and tested business and 
scientific computer systems which we offer: 
The Premier Multi-User Computer System CALL 
8000 SX, multi-user, multi-processor, turbo DOS FOR 


INTERNATIONAL СРМ 2.2. FULL 2 YEAR WARRANTY! CONFIGURATION 
500015, S-100 desk top mainframe 
On-Site Service Contracts Available 
MOPROW  MICHOOECISION from below $1200 
" 8088/8055—Runs both 8 & 16 bit software. Green or high res. 
color. CP/M, MS-DOS 


APC-8086, 16 bit, 128K, 8" DRIVES, 1024 x1024 Color Graphic, 
32 bit F.P. Proc., MS DOS, CP/M 86 from $3295 


PC-8800 Personal Computer 
The Professional's Work Station 
NEC on N.Y.S. Contract #P-07220 


NEC 


bit multi-user, S-100. UNIX V. 7 SCALL‏ 16 68000 یلا 
А rn 8086 16 bit, 128K RAM, S-100. Syst. #2 $3499‏ 
XEROX. DESIGNS‏ 

Calif a 
КЕ. сае HODBOVÇ, ^ ALTOS 

= Systems E IM 

E 8 & 16 BIT BOARDS 

ойсуз NorthStar тет 
SCION MicroAngelo Hi Res Graphics Systems SCALL 


Similar savings on SSM, DELTA, DYNABYTE, TELEVIDEO, DIGIAC, ADDS, DEC. 
DATA GEN., ATARI, TECMAR AND MANY OTHERS 


PRINTERS 

FIXE quere Ths ауа avatabe many — S320 
configurations including forms access, quietized case, etc. 
Teletype43 from $995 
ANADEX DIABLO MANNESMANN TALLY 
CENTRONICS EPSON NEC AMERICA 
C. ITOH FACIT QUME 
DATA PRODUCTS OKIDATA SMITH CORONA 
DIGITAL EQUIP. CORP. OLIVETTI TELETYPE 
INTERGRAL DATA SYS. QANTEX TEXAS INSTRUMENTS 


PLEASE! 


special consideration. Leasing available. 


Washington Computer Services 


Do not confuse us with mail order dealers. We are a 
full service distributor serving the data processing & 
installation needs of business & industry from micros to mainframes. 
System houses, Educational institutions & governmental agencies given 


an affiliate of  (( WA SHINGTON) est 1912 


ELECTRIC COMPANY 
CUSTOM COMPUTER ROOM WIRING SINCE 1960 


TELEX: 12-5606 CABLE: WASHCOMP NYK 


Where Do You Turn To Solve Your Computer Puzzle? 


TURN TO US! 


We'll show you 
the easiest way 
to put the 


pieces together. 


Matched, Compatible, Proven— 
Use Someone Else’s Engineering to Supplement Yours. 


SOFTWARE 


Over 2000 business, scientitic. professional applications & educational packages are 
available. Call with your requirements for our advice or a ouotation. 


8” DISK DRIVE SALE NOW! 


8” SHUGART SA801R $385  a"sHUGARTSA851R $540 2 for $1025 
QUME DATATRACK 8 or MITSUBISHI $550 2 for $1050 
Enclosure, power supply for 2 8” drives A&T $350 
MORROW DISCUS 2D + CP/M9 MICROSOFT BASIC, CONT. $950 
VISTA SCALL 
ARD р PECIA 
H ISK sP! CIALS_ È , 
CORVUS  BESRNS EEE FW 
TERMINALS PNMMI MODEM $359 
TELETYPE ADDS IBM 1301 
TELEVIDEO ANN ARBOR DIGITAL EQUIP. CORP. 
LEAR SIEGLER VISUAL HAZELTINE 
AMPEX Dialogue 31™ BACK TO SCHOOL SPECIAL! 
Interactive Terminal = ZENITH ZT-1 
eFull cursor contro! | Built-in Auto Dial 
sFull editing keys Modem Terminal 
| » Full visual attributes | DEC уо беле: 
ae ee д *2 pages (4 page + 
pum Й optional) =| graphics cursor 


Printer port contral keys. Ed Editing 


GR UE 


N. Y. State agencies, municipali- 
ties, and schools — call us for 
information on our 0.6.5. term 
contracts on hardware & software. 


eBlack & While, Green, or 
Amber screen 


For fast delivery, send certified check, money order or cali to arrange direct bank wire transfer. Personal or company checks require two to three weeks to 
clear. Prices subject to change without notice: call for latest prices. Prices include 3% cash discount. N.Y. residents add sales tax. Qantex is a trademark of 
North Atlantic Industries, Inc. CP/M® is atrademark of Digital Research. All sales subject to our standard sale conditions (available on request). Call for 
shipping charges. Above prices do not include customization or installation. 
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SAVE 555 
! IBM@-PC USERS 
— Buy RAM Card/Serial Port 


Improve the EPSON ? 
Sure, with 


Auto On-Line” 


SUPER Vo 


Low Cost I/O Ezporblon Board 
Build and interface projects in minutes. 
Use with any 280° processor. Use 
simple In/Out instructions. No 
complicated controllers to init. 
Features 1/Оог memory map, 
e32 byte wide channels 
*16 Input715 Омри 
*256 bis of 1/0. Op- 


) direct from the manufacturer 
COMPARE OUR PRICES 
RAM Card 64K populated, expandable Lo 512K 
RAM Card 128K populated, expandable to 512K 
RAM Card 256K populated, expandable to 512K 
RAM Card 512K populated, expandable to 512K 
Above each RAM Card with Serial Port, add ............ 
Expansion Kit 64KB(tested), only 
LOOK AT THESE FEATURES! 
» Multilayer Board for Low Noise. 
• Socketed for Easy Upgrade ta 512K memory. 
* Опе Year Warranty 
* Parity Generate/Check - Error Detecting Capability 
* Fully compatible with 18M-PC Soltware & Hardware Specs 
• Easy to Follow Instructions Included 


Forget to turn the EPSON back on- 
line? Auto On-Line remembers, 


Does the remote printer hang up 
because people leave it off-line? 
If someone leaves it off-line for 
more than 20 seconds, Auto On- 
Line turns it back on-line 
INTERFACE automatically. No more hang-ups, 
Relays. lamps. 
breadbogrd prog- 

ibcl s, yaris, modems, 
lets, molors. voice 
projects, emulate com- 


Assembled, tested and ready to 
plug in to any MXBO series 
printer. 


puter buses, robotics 
projects. real time con- 
trol, communication inter- 
faces...limited only by your 
imagination. 


| WIN/MILL Research, Inc. 


Send check or money-order $19.95 
(Postage and Handling INCLUDED, 
Conn. res. add 7 1/2€ tax.) 


Dealer inquiries welcome. 


ККЕК Associates 


e Seria! Port may be Configured as COM1 or COM? 

» Address Flexibility - Each 64K Block is Address Selectable 
for any Base Address. 

Dealers inquiries welcome * Add $5 for Shipping = California Resi- 

dent, Add 6% Sales Tax. 

Call or Send Check/Money Order to: 


6 Waterbury Ra, 


MK Research 
North Haven,CT 06473 


14682 Orange Acres • Irvine, California 92714 
'atepnhone: (714]559-1598 


INNOVATIVE PRODUCTS FOR INNOVATIVE PEOPLE 


453 Crampton Avenue) ORDER PHONE (only) (702) 329-6441 
Reno, Nevada 89502 | For priority info. send S428 


Circle 437 on inquiry card. Circle 224 on inquiry card. Circle 284 on inquiry card. 


NEW PRODUC T! 
| E PRINTER CABLES 


ALSO 
CRT & MODEM CABLES 


CUSTOM MFG. TO YOUR 
SPECIFICATIONS 
SEND FOR 


FREE CATALOG 
OR 


SEND A SAMPLE 
-IT WILL BE RETURNED WITH 
QUOTATION 


-SPECIFY QUANTITIES TO BE 
QUOTED 
SECTOR SYSTEMS CO. 
PO BOX 751 
MARBLEHEAD, MA 01945 


TAXMAN-83 


An Interactive TAX MANagement Program for 
VisiCalc™& Super Caic™ Users 


TAXMAN-83 provides you with the capability to easily calculale your 1982 
taxes by using the already proven VisiCalc” and SuperCalc "^ electronic 
Spreadsheets. 

TAXMAN-83 prepares and prints 1982 individual income tax relurns. 
TAXMAN -83considers all lax altematives, computes thelowest tax possible, 
tests reasonableness and tells you which forms are necessary for filing. 
TAXMAN-83 includes the following forms/schedules: Federal 1040; 
Schedules A, B. C, D, E, F, G, А, AP, SE, ES, U, W; Forms 1116, 2106, 
2118, 2210, 2440, 2441, 3468, 3903, 4136, 4137, 4255, 4562, 4563, 4625. 
4684, 4797, 4798, 4635, 4952, 4970, 4972, 5329, 5544, 5695, 5884, 6249, 
6251, 6252, 6478, 6765, 6781; Tax schedules X, YS, YJ, Z; Tax tables: 
Sales tax tables for all states. 

TAXMAN 3 is now available for most microcomputers utilizing 
VisiCalc" or SuperCatc"". 
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"CP/M Z80-A 
SINGLE BOARD COMPUTER 


e On board video e Widelineandthinline graphics 
e 128K of RAM ә Sasi interface e Floppy disk con- 
troller for up to faur 5-1/4 and faur 8 inch drives, 
single/double density simultaneously e 4 serial 
ports e Full Centronics printer port ® Expansion 
bus » Extended track buffer e 16K printer buffer 
e DMA * Compact size (8-1/4 x 12-1/4) 
оп огдегѕ placed and paid for 
$600.00 prior to March 1, 1983 FOB Los 
Angeles, CA $7.00 shipping 
INSIGHT ENTERPRISES, CORPORATION 
373 N.Weslern Ave., Suite 12, y 


Los Angeles, CA 90004 (213) 461-3262 
Dealer, ОЕМ, International Inquiries Welcome 


Circle 380 on Inquiry card. 


Scotch Diskettes 


Rely on Scotch? diskettes to keep your valu 
able data safe. Dependable Scotch disketles 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette crives. 


Circle 39 on Inquiry card. Circle 208 on inquiry card. 


The ACCOUNTER 
for 
Apple ll, 48K, One Disk Drive 
Doubie Entry, Menu-Driven 
GENERAL LEDGER 


» Cash Journal • Check Record • Revenues 
* Receivables “= Payables * Payroll 


Y.E.S., We have the best... 
prices available on I.C.’s. 


2114 200ns 1.50 
4116 150ns 1.35 
4164 Pla. 200ns 5.50 
4164 Cer, 200ns 5. 70 
4164 Cer. 150ns 6.00 
6116P-3 150ns 4.75 
61l6LP-3 150ns 5.70 
58725 NMOS 200ns 4.50 
2716 450ns 3.40 
2732 450ns 4,00 
2764 250ns 9.95 
2532 450ns 4.90 
280А CPU,CTC,PIO 3.35 
Z80A SIO 12.00 
8255A-5 3.00 
D8080A 2MHZz 3.90 
Z80B CPU 10.00 


» Flexible, simple to apply 
» Sort, test, view, audit 

»- Current financial statement 
> User-error recovery 

» Formatted printout 

> 60-page manual 

- Many more features 


GREAT FOR NON-ACCOUNTANTS 


*C.O.D., Master Charge and Visa 
accepted. 
*Ask for OEM quantity prices. 


Limited-time special $89.00 
Add $5.79 tax in California 
5 2 Money-back guarantee 


РАС ПС 
EXCHANGES 

TUI ES ed. Baa 
au Laat lbag: 1 А 
чы Ge ial 
shiny] Wee a 
Neh t fei? 


Yang Electronic Systems, Inc. 
307 Compton Ave., Laurel, MD 20707 


(301)776-0076 


CYCLONE SOFTWARE 
10395 Flora Vista Ave. 
Cupertino, CA 95014 


Dealer Inquiries 
Invited 


Circle 133 on Inquiry card. Circle 461 on inquiry card. Circle 318 on inquíry card. 


SPEECH SYNTHESIZERS 
SSS act 


n 


JBEs Speech Synthesizers use the 
Votrax SC-01 Phoneme Synthesizer 
chip. The SC-01 phonetically syn- 
thesizes continuous speech of 
unlimited vocabulary. The SC-01 con- 
tains 64 different phonemes and 4 
levels of inflection accessed by an Bbit 
code. |t requires 10 Bytes per second 
for continuous speech. Both boards 
have an audio amp for direct connec- 
tion to an 8 ohm speaker. 


Documentation includes basic user 
programs, a phoneme chart and listing 
of coded words to help you get started. 
Documentation for the Apple 
11+ Speech Synthesizer includes a disk 
with text to speech program. 


81-088 Apple I| Speech 
Synthesizer 

81-120 Parallel Input Speech 
Synthesizer 

Prices include the SC-01 Chip 

SC-01 soldseparately for 


$129.95 
$149.95 


$ 39.95 


A-D & С.А CONVERTER | 


JBE A-D & D-A Converter can be used 
with any system having parallel pops 

e Interfaces with JBE Paralel 9 Card 
• D-AConversiontime — Sps * A-D con- 
version time — 20ys • Uses JBE 5V 
power supply « Parallel inputs & out- 
puts include 8 data bits, strobe lines & 
latches * Analog inputs & outputs are 
medium impedance 0 to 5 volt range. 


79-287 
Bare Board 


ASSM. $79.95 
$39.95 


SOLID STATE SWITCH 


Your computer can control power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 
amps at 120VAC). Input З to 15VDC e 
2-14MA TTL compatible • Isolation — 
1500V • Non zero crossing * Comes in 1 
or 4 channel version 


79-282-1 
Bare Board 
79-282-4 
Bare Board 


ASSM. $13.95 
$6.95 

ASSM. $49.95 
$24.95 


6502 MICROCOMPUTER MINI VIDEO 40 X 24 


6502 MPU, 6522 VIA, 2716 EPROM, 2114 
RAM single board computer. Single 5 
volt power supply at 400 Ma. Two in- 
dependent 8 bit 1/9 ports with hand- 
shake lines. RC controlled 1 MHz clock. 


Complete documentation. VO lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible. Mod. for 
2532 is included. EPROM is not Inciud- 
ed. 1K RAM, 2K EPROM, 2 (/O porta, 


80-153 Assm. $110.95 


2-80 MICROCOMPUTER 


RAM single board computer. Single 5 
volt power supply at 300 Ma. Two In- 
dependent 8 bit !/O ports with hand- 
shake lines. RC controlled 2MHz clock. 


Complete documentation. 1/O lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible. Mod. for 
2532 is included. EPROM is not includ- 
ed. 1K RAM, 2K EPROM, 2 I/O ports. 


80-280 Asam. $129.95 


CRT CONTROLLER 


This intelligent CRT Controller uses an 

8085A CPU and an 8275 Integrated CRT 

Controller. It features: 

s 25 lines (80 char line) 

• 5x7 dot matrix 

* Upper & lower case 

• Two 2716's (controller & char. 
generator) 

* Serial interface RS232 & TTL 

» Baud rates of 110, 150, 300, 600 
1200, 2400, 4800 and 9600 

* Keyboard scanning system 

* Unencoded keyboard required 

* Uses +5V & + 12V Power Supplies 

• Does not have graphic capabilities. 

Documentation includes program 

listing and composite video circuit. 


BareBoardonly (with doc) $39.95 
2716Char.Gen.A7 $19.95 
2716 Program A12 $19.95 
2716ASCII A12 $19.95 
11.34 MHzXTAL $5.00 


This board can be used to add a video 
display to your AIM or other computer. 
It can also, with the addition of a 
parallel keyboard, 5V power supply and 
video monitor, be used as a home com- 
puter. It will run Tom Pittman's Tiny 
Basic. The 2716 character gen. will pro- 
duce 256 848 characters, ASCII upper 
and tower casa and graphic characters. 
Fle 44 pin expansion connector can be 
used to add up to6Kof memory or extra 
МО ports. Rower requirements: 5 volts 
600 MÀ 3 watts. 


Documentation includes schematic, 
parts list, connector pin outs, and 
source listing for video display and 
Monitor. Control character response: 


H back space 

| upone line 

J line feed 

L clear screen and homa 

M carriage return 

U lorward apace non destructive 


~The curser ls hashing undariine type. 


82-140A assm. W/O EPROMS $149.85 
Character Gen. A7 $ 19.95 
Tiny Basic + Monitor $39.05 
GPIO Parallel Input $ 19.805 
Bare Board with doc. $ 79.85 


JBE | MICROCOMPUTER 


JBE's 7.75 x 11.75 6502 base Microcom- 
puter has the capacity for 16K of 
EPROM, 4K.of RAM, B Parallel Ports 
and 1 Serial Port. Monitor and Tiny 
Basic arealso available. 


Both versions include sockets for 
2716s or 2532s, 8 16 pin sockets for МО 
interfacing and a DB25 connector for 
RS232. 


All address and data lines are brought 
off the boardto the 50 pin edge connec- 
tor. (Similar to the Apple II bus.) 


Thisbeardalsofeaturespoweronreset 
and cassette interface. 


81-030C Fully 
Populated 

81-030M Partially 
Populated 

2716 EPROM 
(with Tiny Basic) 


$399.95 
$299.95 


$ 19.95 


60 “SLIM” 


=. sT: ak 


Single board large scale integration 
Microcomputer, This 4.5 x 6.5 board 
uses the 6502 Microcomputer, two6522 
VIA's four 2114 RAM's, 2516, 2716 or 
2532 EPROM. The fully buffered 22/44 
pin bus is similar to the KiM*, SYM®, 
and AIM® expansion connector. The 
four 8 bit I/O ports connect through 16 
pin dip sockets. This board was design- 
ed for control and is ideal for Personal 
and OEM use. 


• 6502 MPU 

• Two 6522 VIA's 

* Four 2114 RAM's (2K bytes) 
• One EPROM 2516 or 2532 
* Crystal clock 1 MHz 

• Requires 5V 1AMP power 

• 45x 6.5 card 

ә Power on resat 

e Fully bulfered-expandabla 
е Solder mask-both sides 


Use your Apple Н Compuler, JBE 6522 
Parallel interi 


card and EPROM Pro- 
grammer аза ment system for 
SUM. 


81-2604 Assm. $199.95 


PHERIPHERALS FOR 


RAM EPROM Memory (32K) 
81-304 Assm. WO Memory 
81-3308 Bare Board 


6 Slot Mother Board 
81-320A Agsambled 
81-2206 Bare Board 


$99.95 
$49.95 


399.95 
$49.05 


24 Hour Real Time Clock 
81-350A Assambled 
81-350B Bare Board 


$149.95 
$ 49.95 


Analog I/O Interface 
81-036A Assembled 
81-036B Bare Board 


$199.95 
$ 49.95 


12 Port Parallel I/O (6-6522'S) 
82-036A Assembled 
82-036B Bare Board 


$169.96 
$ 49.95 


Tiny Basic + 


Monitor EPROM $39.95 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 
ADD SALES TAX IN CALIFORNIA « ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 


SEND $1.00 FOR CATALOG 


(415) 592-8411 
WILL CALL HOURS: 9am - 4pm 


10% OUTSIDE U.S.A. 
ADD $1.50 FOR C.O.D. 
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BATTERY BACKUP 32K 
CMOS RAM/EPROM 
S-100 MEMORY BOARD 
8ог16 ВІТ DATA PATH 
$199 KIT, $279 A&T 


* 6HHZ 

* phantom option 

* IEEE 696 (8-100) compatible 

* extended addressing switch selectable 
* bank select 

* EPROM can be mixed with RAM 


Yang Electronic Systems, Inc. 
307 Compton Avenue, Laurel, MD 20707 


(301) 776 -0076 


Circle 462 on inquiry card. 


THE BURNER 1/0 


Has acomplete EPROM programmer, two serial ports, 
one parallel I/O port with handshaking and memory 
management. 


Programmerfeatures: * Programs 2704, 2708, 2508, 
2758, 2716,2516, ТМ52716, 2732, 2732A, 2764 • CP/M 
compatible software supplied п EPROM that can be 
easily written on a diskette. EPROM selection is done 
with software. Does not use programming modules 
e Programmer is totally /О mapped * Programming 
socket is zero insertion force type • Programming 
voltages generated on board. 


МО Features: * 2 fully independent RS-232 serial 
ports * Baud rate Generators are independentiy 
programmable from 5010 19200baud * Independent8 
bit output, input and status flags * 4 direct sense lines. 


Memory management features: * Controls address 
lines A16-A23 * Is disabled with standard ADSB' 
signal. 

Options: e Complete board withprogrammer, |/O and 
memory management, $354.95 * Programmer only, 
$219.95 © 1/0 only, (25 + P) 5219.95 * Prog. and I/O, 
$329.85 • Memory management only $109.95. 


Memory management may be added to programmer 
or 1/0 for $25.00. All combinations are assembled and 
tested, Delivery Stock Shipping: UPS surface $3.00, 
UPS air $5.00. 


EXTENDED PROCESSING 


3861 Woodcreek Lane 
San Jose, Ca. 95117 
(408) 249-8248 


Circle 268 on inquiry card. 


RS232C Computer compatible 
Paper Tape Transmitter/Model 612 


Stops and starts on character at all speeds. 
uses manual control or X-on, X-off 20-260 
volt, 50-60 Hz power. 50-9600 baud, up to 150 
char/sec synchronous or asynchronous; 
gated internal or external clock, RS 2326, 
current loop or parallel output, reads 5-8 level 
lape, 7-11 frames per character, even or odd 
parity. Desk top or rack mount. 

Addmaster Corporation, 415 Junipero Serra 
Drive, San Gabriel, CA 91776, (213) 285-1121, 
Telex 674770 Addmasier SGAB 


Circle 7 on inquiry card. 


NEW ror APPLE [| ® 


LOW-COST PRECISION 
AID CONVERTER 


* IDEAL FOR MONITORING AND CONTROL 
RESOLUTION TO ONE MILLIVOLT 
RANGE OF + 4.864 VOLTS 
MAXIMUM CONVERSION TIME 200MS 
4 DIFFERENTIAL ANALOG INPUTS 
4 OPTICALLY ISOLATED DIGITAL 


CONTROL OUTPUTS 
EXPANDABLE TO 64 CHANNELS 
LOW POWER CONSUMPTION 
CUSTOM SENSORS AND 
SYSTEMS AVAILABLE 

$250 WITH FULL YEAR WARRANTY 


LAWSON LABS, INC. 


5700 RAIBE ROAD 
COLUMBIA FALLS, MONTANA 59912 


406-387-5355 


Circle 228 on inquiry card. 


ү ! Y | Y Y | [WW 1 
2716.............93% 
SV 2K x 8 EPROM 450ns 


2 1 


EPROM 450ns 


2764 ..................91010 


EPROM 450ns 


6116P-3 ...............5490 


CMOS 2K x 8 static RAM 


80C85 ................917? 


CMOS 8085 CPU, with into 


Send for catalog. Quantity prices avail- 
able. Colorado residents add tax. Add 51 


1! 
1 


shipping per order. Credit card OK, 


Colorado Chips 


P. O. Box 111, Frisco, CO 80443 


Circle 471 on inquiry card. 


S6 45 excluding shipping 


e Portable Olivetti Typewriter 

e Daisy Wheel Printer 

• Based on the Praxis 30 
«Centronics Compatible Printer 


OLIVETTI APPROVED 


. Already own a Praxis? 
Easy to install interface a¥ailable 


TO ORDER — See your local dealeror 
send check or money order to: 


ARK Microsystems 
925 Greenwood St. 

Ann Arbor, MI 48104 
(313) 769-7253 


Circle 31 оп inquiry card. 


DISKETTES 


Call Toll-Free 
1-800-328-DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 
All orders shipped from stock. within 24 


hours. Call toll FREE 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-800-328-DISC 
MN Call Collect 1-612-770-0485 


Circle 303 on inquiry card. 


EPSON 


NEW REPLACEMENT 


RIBBON CARTRIDGES 
MX 70-80 $ 4.75 ea. 
MX 100 10.75 ea. 


Please add $.75 ea. handling/shipping. 


LABELS 


$12.00/5000 
STOCK 410350 —1-15/16"x 3'^" x 1 wide. 
МН раче ече sensiEve—pn ipm 
Ям camia, packed 5000 per бож 
Add zz) per box handing shipping 
TERMS: Visa & M.C. (add 4%}, check or 
money order. C.O.D.'s. add $2.00, min. order 
$12.00. CA residents add 696 Sales Tax. 


S COMPUTER 

e~ WV SUPPLY СО. 
25422 TRABUCO RD. SUITE #200 

EL TORO, CA. 92630 · (714) 768-0370 


Circle 373 on inquiry card. 


Ideal tor switching RS-232 devices 
High Quality Printed Circuit Board 
3 25 pin D-subminiature Connectors 
20 circuits switched 


Device ARIES 


2 *— Common 
Device B е4 


سے 


Kit & Assembly Drawing $34.95 ppd. 
Assembied & Wave Soldered 


Visa/Master Charge (201) 227-8411 


PMI 


16-6 Passaic Avenue 
Fairfield. New Jersey 07006 


Circle 331 on inquiry card. 


wabasn 
diskettes : 
$1.39 each! 


Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
Forover 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 


Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 


Special Seal...Helps Prevent Contamination 
Tokeepout foreign particles, a unique heat seal bondsthe 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then usedtofold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek? evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 


Each Diskette is 10096 Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity – that's 
what Wabash quality is all about. 


Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 10 discstoa carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 1096 surcharge. Quantity discounts are also avail- 
able. Order 500 or more discsatthe same time and deduct 
196; 1,000 or more saves you 296; 2,000 or more saves you 
396; 5,000 or more saves you 496; 10,000 or more saves 
you 596; 25,000 or more saves you 696; 50,000 or more 
saves you 796 and 100,000 or more discs earns you an 896 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes areimmediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 


Circle 80 on inquiry card. 


CE quant. 

SAVE ON WABASH DISKETTES 100 price 

Product Description Part st per disc ($) 
8" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.99 
8" Same as above, but bulk pack w/o envelope F111B 1.79 
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.99 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.49 
8" DSDD Soft Sector (Unformatted) F14A 3.19 
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 3.19 
8" DSDD Soft Sector (512 B/S, 15 Sectors) F145 3.19 
8" DSDD Soft Sector(1024 B/S, 8 Sectors) F147 3.19 
5%" SSSD Soft Sector w/Hub Ring M11A 1.59 
БА" Same as above, but bulk pack w/o envelope M11AB 1.39 
5%" SSSD 10 Hard Sector w/Hub Ring ` M41A 1.59 
5%" 5550 16 Hard Sector w/Hub Ring M51A 1,59 
5V4" SSDD Lanier No-problem compatible M51F 2.99 
5/4" SSDD Soft Sector w/Hub Ring M13A 1.89 
5/4" Same as above, but bulk pack w/o envelope M13AB 1.69 
5%" SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79 
5'4'" SSDD 10 Hard Sector w/Hub Ring M43A 1.89 
54" SSDD 16 Hard Sector w/Hub Ring M53A 1.89 
5%" DSDD Soft Sector w/Hub Ring M14A 2.79 
5'4'" DSDD 10 Hard Sector w/Hub Ring M44A 2.79 
5'4" DSDD 16 Hard Sector w/Hub Ring M54A 2.79 
5%" SSQD Soft Sector w/Hub Ring (96 TPI) M15A 2.69 
5V4" DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.79 


SSSD = Single Sided Single Density, SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density: TPI = Tracks per inch. 


Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 496 sales tax or 
supply your tax 1.0. number. Written purchase orders are accep- 
ted from approved government agencies and most well rated 
firms at a 3096 surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 5%-inch 
mini-discs for U.P.S. ground shipping and handling in the con- 
tinentai United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521-4414. If you areoutside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 


Coovriaht *19R2 Communications Flectronics” Ad #110582 


| MEMBER 
MasterCard AT 
a DIRECT MAIL 
MARKETING ASSOCIATION 


( ‘der Toll-Free! wabDash 
800-521-4414 error-free 


In Michigan 313-994-4444 diskettes 


TM 


Ø COMMUNICATIONS 
ELECTRONICS" 


Computer Products Division 


854 Phoenix О Box 1002 О Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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Ranasystems 


EliteOne $295. 
EliteTwo $499. 
EliteThree $649. 
EliteController. $ 89. 


HARDWARE/SOFTWARE 


GARDEN OF EDEN 
COMPUTERS 
13147 Cedar Street 

Westminster, CA 92683 


714-894-9528 


24 Hours — 7 Days 
Ask for our newest Price List 


Circle 180 on inquiry card. 


RTL 


Relocatable 
Threaded $ 150 


Language 


RTL is a new language which retains the 
speed and extensibility of Forth but adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and vari- 
ables are all stored in separate areas for easy 
generation of headerless, romable code. All 
code is relocatable. RTL supports local vari- 
ables, multitasking, redirected I/O, and even 
allows definitions to be changed retroactively. 
All source code is included. Versions are cur- 
rently available or under development for 
68000, 6809, 8080, 280, 8086. 8088, and 
6502. 


RTL Programming Aids 
10844 Deerwood SE 
Loweil, MI 49331 
(616) 897-5672 


Circle 371 on inquiry card. 


С Fh MORROW DESIGNS 
If you atso buyeither an W/5 MEG HD 
upgrade or a terminal & $2995 A 5%" SSOD 
printer. Else $3095 СРАМ 


Cross-in-mai) board swap maintenance pragram 


INCLUDING MORROW $3995 W/S MEG HD & 5%" 0500 
TERMINAL, ELSE $3545 Call an all MOR ROW Ртг 
Deasion 1, 14 Slot 5-100, 2-80, 55K Stau. 1 lo 6 ше Nagd more memory. Software 

& VO for 6 users) Desk lop, with 3 Serai & 1P. CP/M? Wordstar' . Bast 80! 
Correct! . Logcale* | Bazie . Pitot’ + 8 Pearl Oata Base Management System * 


CPC also includes: Payroll. GL. AR, AP, Fixed Assets. Haw & Finished 
Inventory, Mail List, Transcendental Pak. Loan Amortization, 6 Function 
Compound Interest, 400K of CP/M Utility Source Cade. and StarTrek 


Shipment from factory with factory warranty. 
Professional tutoring buddy system for beginners, 


All CompuPro cost-plus 
10%/o ог less. Shipment 
om uPr о from distnbutors stock 
Call for our system pnces. 
& Computers, terminals & 
69 IeleVideo = 
prices 


Ful үч can te Fin» 
В ast- 
H Ashton-late "е 


PRINTERS: OKI, Cltoh, NEC, Diablo, MIT. etc. 
TERMS; Cash with order 

=> CostPlus 
рамо COMPUTERS 


Р.О. Box 6114 * Birmingham, AL 35259-6 114 
205 879-4735 Our bank s vit ipea cl Bi eta (205)326-5120 


Circle 123 on inquiry card. 


MICRO 
PIE 


PARALLEL INTERFACE EXPERIMENTER 
a ET 


SIMULATES 10 ON/OFF I/O'S 

CONNECTS TO TTL CMOS ANDO 

PI CHIPS (8255-6522-6821) 
SIMPLIFIES DEBUGGING 


FAST SETUP:+:COMPACT 


TEKSYM CORPORATION 
14504 COUNTY ROAD 15 
MINNEAPOLIS, MN. 55441 


Circle 406 on inquiry card. 


` DISKETTES 


BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 


PACIFIC 
EXCHANGES 
1K) Foothill Blvd 


San Lus Obispo. CA 
UE (ln Cal call 


(RO) SA3- 10437 1 


COMPACT 20K 


SINGLE BOARD COMPUTER 


uCortex™/20K һа5641/0 lines, 6502 CPU, 
4K RAM, 16K EPROM, 4 Mhz crystal, 
power-on 555 start-up and reset, 4 NMIs, 
two 7805 regulators. Support boards and 
software packages available. Single unit 
price: 2K RAM: $159.95; 4K RAM: $169.95 
(EPROMs not included). 

Smaller uCortex'"/65 board with 1K RAM, 
2 or 4K EPROM, 16 I/O lines, 555, crystal 
and NMI: $79.95. Add $3.75 for shipping/ 
handling. OEM discounts. 


Cortex Research Corporation 
1912 Raymond Ог, Northbrook, IL 60062 
Phone: 312-480-1088 


Circle 122 on inquiry card. 


CONTROL DATA 


DISKETTES 
5 1/4" SPECIFY SOFT. 10 ог 16 SECTORS 


PRICE/10 PRICE /50 PRICE/100 
$550 52300 $112.00 $215.00 
SS00 | 2600 126.00 235.00 
DSDO 32.00 156.00 295.00 

8" SPECIFY SOFT or 32 SECTORS 


5550 —— $25.00 512200 5223.00 


5500 __ зрОО 145.00 26300 
0500 34.80 165.00 303.00 
CALL TOLL FREE - ORDERS ONLY? 


800-824-7888 au staves EXCEPT CA 
800-852-7777 FOR CA RESIDENTS 


ASK FOR OPERATOR #906 


CHECKS. MO.. VISA. M.C.. - ADD $2.00 SHIPPING 
CA RESIDENTS ADD 6% SALES TAX 


Р.О. Box 3304, Saratoga, CA 95070-1304 


Circle 125 on inquiry card. 


SUPER-FAST! 
Z80 
DISASSEMBLER 
$69.95 


Uses Zilog Mnemonics, allows user defined 
labels, strings, and data spaces. Source or 
listing-type output with Xref to any device. 
Available for 280 CP/M or TRS-80. 


SLR Systems 
200 Homewood Drive 
Butler, PA 16001 
(412) 282-0864 


Add $2.00 shipping. Specify format required, 
Check, money order, VISA, Master Card, C.O.D. 
PA residents add 6% sales tax. Dealer Inquiries 
Invited." CP/M. TRS-80 TM of Digital Research. 
Tandy Garp 


Circle 383 on inquiry card. 


FREE! FREE! FREE! FREE! FREE 


FREE 


r © 


FREE! FREE! FREE 


Circle 14 on Inquiry card. 


Why use other computer media 
when you could be using 


Scotch 


high quality error free media? 


Get Scotch Diskettes Directly From Communications Electronics 
There’s a lot of valuable data stored on the diskettes in 
your computer or word processing system. In 1981, a 
diskette manufacturer calculated that the “true cost of a 
diskette” was $186.50 after data loading. With inflation, 
the actual costis well over $200.00 today. Thatis why you 
don't want to use just any diskette, you want the high 
reliability and quality of Scotch diskettes. You can trust 
Scotch diskettes to deliver that accuracy because each 
diskette is tested before it leaves the factory and is 
certified error-free. That means fewer errors and less lost 
data. Flexible discs may look alike, but they don't all 
perform alike. Scotch diskettes can deliver all the perform- 
ance you'll ever need. The low abrasivity of Scotch 
diskettes, 3296 below industry average, saves wear and 
tearon yourread/write heads, which meansfewerservice 
calls due to head problems. Longer and more reliable 
service is yours when you buy Scotch diskettes since they 
far exceed the industry standard durability tests. Finally, 
your Scotch diskettes are packaged in units of 10, com- 
plete with color-coded labels (except bulk product) to 
make your filing easier. 


Flexible Disc Quantity Discounts Available 

Scotch diskettes are packed 10 discs to a carton and five 
cartons to a case. Please order only in increments of 100 
units for quantity 100 pricing. We are also willing to 
accommodate your smaller orders. Quantities less than 
100 units are available in increments of 10 units ata 10% 
surcharge. Quantity discounts are also available. Order 
БОО or more discs at the same time and deduct 196; 1,000 
or more saves you 296; 2,000 or more saves you 396; 5,000 
or more saves you 496; 10,000 or more saves you 596; 
25,000 or more saves you 696; 50,000 or more saves you 
796 and 100,000 or more discs earns you an 896 discount 
off our super low quantity 100 price. Almost all Scotch 
diskettes are immediately available from CE. Our ware- 
house facilities are equippedto help us get you the quality 
product you need, when you need it. If you need further 
assistance to find the flexible disc that’s right for you, call 
the 3M/Scotch flexible disc compatibility hotline. Dialtoll- 
free 800-328-1300 and askfor the Data Recording Prod- 
ucts Division. In Minnesota or outside the United States 
dial 612-736-9625 between 9 AM to 4 PM Central Time. 


SAVE ON SCOTCH FLEXIBLE DISCS ric yere 

Product Description Part & per disc ($) 
8" SSSD IBM Compatible (128 B/S, 26 Sectors) 740-0 2.19 
8" Same as above, but bulk pack w/o envelope 740-0B 1.99 
8" SSSD Shugart Compatible, 32 Hard Sector 740-32 2.19 
8" SSSD CPT 8000 Compatible, Soft Sector 740-0-BOOO 2.89 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 741-0 2.89 
8" DSDD Soft Sector (Unformatted) 743-0 3.49 


8" DSDD Soft Sector (256 B/S, 26 Sectors) 
8" DSDD Soft Sector (512 B/S, 15 Sectors) 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 743-0/1024 3.49 
54" SSDD Soft Sector w/Hub Ring 744D-ORH 2.34 
5'4" Same as above, but bulk pack w/o envelope 744D-ORHB 2.14 
5/4" SSDD 10 Hard Sector w/Hub Ring 744D-10RH 2.34 
54" SSDD 16 Hard Sector w/Hub Ring 744D-16RH 2.34 
54" 0500 Soft Sector w/Hub Ring 745-ORH 3.09 
5'4" DSDD 10 Hard Sector w/Hub Ring 745-10RH 3.09 
5⁄4” DSDD 16 Hard Sector w/Hub Ring 745-16RH 3.09 
5%" SSQD Soft Sector w/Hub Ring (96 TPI) 746-ORH 2.99 
5y4" DSQD Soft Sector w/Hub Ring (96 ТР!) 747-ORH 3.99 
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density; TPI = Tracks per inch. 


Circle 81 on Inquiry card. 


743-0/256 3.49 
743-0/512 3.49 


Save on Scotch Static Control Floor Mats 

Scotch Velostat Electrically Conductive Floor Mats, drain static charge 
before it can cause serious problems with computerorword processing 
equipment. Order number 1853 is a black4' x 5' size mat with lip. Cost 
is $170.00 each. Order number 9453 is the same mat, but the color is 
earthtone brown, which is designed to blend with any office decor. 
Cost on the 9453 mat is $259.00 each. All Velostat mats come 
complete with 15 feet of groundcord. All matsareshipped freight collect. 


Save on Scotch Data Cartridges 

Scotch Data Cartridges are available from CE in three different 
configurations. The DC100A data cartridge is a small version of the 
DC300A data cartridge. The DC100A contains 140 feet of 0.150" tape 
inapackage measuring 2.4 x3.2 xO.5 inches. Costis$14.00 each. The 
DC300A is a pre-loaded tape cartridge containing 300 feet of one mil 
thick by '4^" computer tape. The DC300A costs $18.00 each. The 
DC300XL is an extra length data cartridge with 450 feet of tape. It is 
the samesize and interchangeable with the DC300A. The DC300XL 
provides a total storage capacity of 34.5 million bits at 1600 BPI. The 
cost of the DC300XL is $22.00 each. 


Scotch Head Cleaning Diskettes - Helps Cut Downtime 
When the read/write heads on information processing machines 
aredirty, that cancause you alotof grief. Now...with Scotch brand 
head cleaning diskettes, you can clean the read/write heads on 
the diskette drives yourself in j ust 30 seconds and as often asthey 
need it. Simply apply the cleaning solution to the special white 
cleaning fabric. Insert the cleaning diskette into the drive and 
access the heads for 30 seconds. That's all there is to it. Regular 
useoftheheadcleaning diskettes can save you much ofthe grief 
caused by dirty heads. We recommend you use them once a 
week, or more often if your system gets heavy use. Each kit 
containstwohead cleaning diskettes, and enough solution for 30 
cleanings. Order # 5-CLE is for 5%” drives and order # 8-CLE is 
for 8" drives. Only $25.00 each plus $3.00 shipping per kit. 


Buy with Confidence 

To get the fastest delivery from CE of your Scotch computer products, 
send or phone your order directly to our Computer Products Division. 
Be sure їо calculate your price using the CE prices in thisad. Michigan 
residents please add 4% sales tax or supply your tax 1.0. number. 
Written purchase orders are accepted from approved government 
agencies and most well rated firms at a 30% surcharge for net 30 
billing. All sales are subject toavailability, acceptance and verification. 
All sales are final. Prices, terms and specifications are subject to 
change without notice. All prices аге in U.S. dollars. Out of stock items 
will be placed on backorder automatically unless CE is instructed 
differently. Minimum prepaid order $50.00. Minimum purchase order 
$200.00. International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments are 
F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified and 
foreign checks require bank clearance. 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/or any 
fraction of 100 574-inch mini-discs. For cleaning kits, add $3.00 per kit. 
For tape data cartridges, add $1.00 per cartridge, for U.P.S. ground 
shipping and handling in the continental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free inthe U.S. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Scotch 
computer products from Communications Electronics today. 


Copyright *1982 Communications Electronics" Ad #120182 


Nye ШИШШШ „мн y 
Most VISA (624 she 


Order Toll-Free! 
(800) 521-4414 


In Michigan (313) 994-4444 


TM 
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Authorized Distributor 


DATA COMMUNICATION 
SPECIALISTS FOR 
IBM PC & SEATTLE 

COMPUTERS 


Teleprocessing software available for 
above computers to time-sharing host or 
between two users (send binary files, 
also). Version 2 software, $60; Version 3, 
IBM PC $95, SEATTLE $160. Write for 
details or $3.00 for manuals. 


SEATTLE 8086 GAZELLE 
Computer system. 
SPECIAL PRICE for SEATTLE SYSTEM 
(desktop) + 4-port serial board + cables + 
choice of Microsoft BASIC. Pascal. 

FORTRAN, or COBOL. 
Write for literature and prices on above 
systems, or call for quote. 


e oce 


COMPUTER & STATISTICAL 
CONSULTING SERVICES 
P.O. Box 5351 
Terre Haute. IN 47805 
(812) 466-4111 


VOI E SYNTHESIZER 


VOCAB ARY DEVELOPMENT SYSTEM 


CREATE JUR OWN CUSTOM VOCABULARIES 
For TI 5220 or Gl SP-250 Speech Synthesizers 
Using Your S-100 or INTELLEC™ Micro 


INCLUDES HARDWARE AND SOFTWARE FOR: 
DMA Voice Digitizing and Playback (8 bit mu-law codec) 
• Parameter Extraction and Coding e Screen Oriented 

Parameter Editor e Voice Synthesis 


MODEL ҮРР-696 for 5-100 ((ЕЕЕ-696 Compatible] - CP7MBU 
MODEL VPP-796 for INTELLEC" MOS - 1915 Н 


=; 


LE DLL. LA с Пы LLL Li 
APPLIED DIGITAL SIGNAL AWALYTSIE 


Р.0. Box 1364 Palo Alto, CA 94301 (415) 325-7308 


insist a a kaberah of ЁШ Corp 


y magnumque س‎ 
VIC-H8-CRT 

VIC 20 or 64 Bus Extender Board $44* 

5 slots-3 installed, gold plated contacts 

VIC 20 24K Memory Expansion xc 
189* 

24Kb, static 200 nano sec RAM, buffered, 

low power, LED power indicator. gold 

plated board contacts, socket for 

EPROM (2716 type) 

VIC 20 24K Memory Expansion Board 

with EPROM $239* 

Same as above, 40 character screen with 

EPROM (2716 type) 

CRT Electronics with keyboard $279* 

For Ball Brothers or Zenith type CRT's. 

reverse video. blinking, underlining. 11 

baud rates. upper/lower case, 80 x 24 

character screen, clear end of line. clear 

end of page. clear screen 

H8 16K Memory Expansion Board$229* 

16K static RAM RS232 serial.8 line paral- 

lel with line drivers 

“plus shipping and handling ~ 
Washington Residents add sales tax. 
BAZ ELECTRONICS 
D^ Box 4885. Federal Way, WA 98003 
(206) 874-3028 


VISA es 


) 


— и | 


Valuable FORTRAN Enhancements 


with 9 TRPAK™ 


STRPAK is a collection of 135 sub- 
routines and functions specifically 
designed to enhance FORTRAN-80 
with: 


e String processing routines. 

e Character processing routines. 

e Directional character and number 1/0. 
e CP/M system calls and file controls. 


STRPAK source code 
(in RATFOR and MACRO-80y.. . $225. 


RATFOR preprocessor for 


» NBRIDGE 


А d Computer Company 


DIVISION OF Sea Data Corporation 
One Bridge Street, Newton, MA 02158 
TEL. (617) 244-8190 TLX: 951107 


circle 59 эп Inquiry card. 


Electronic 
Circuit 
Analysis 


DC and AC analysis 

Very fast, machine language 
Infinite circuits on multiple passes 
Worst case, sensitivity analysis 
Dynamic modification 

61 Nodes, 127 branches 
Compare circuits 

Log or linear sweep 

Full file handling 

Frequency response, magnitude and phase 
Complete manual with examples 
TRS-80 (TRSDOS) $90.00 

е CP/M $150.00 


Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) ARAZ "10A 


کي 
of `^ Can Something‏ 

q «o9 Really Transfer So 
Much Information 


So Well For So Little? 


The FORTEX XCopy 
Really Can! 


Great for Winchester backups * 
Knows when the floppy is full and can 
break the file * ''Submit'' feature 
automatically copies preselected files • 
Runs on CP/M, MP/M & MSDOS 


Best of all, it costs only $99! 


SYSTEMS CORPORATION 


Call Collect: 1935 New York Ave. 
516-549-4713 Huntington Sta., 
N.Y. 11746 


Alphabetical LIST and database progrom. Designed 
for variable length fields and flexibility. Enter 50 
records without o disk wait. 

Send selected records to screen, printer or disk file 
aort or re-sort records by ANY field. 


Introducing ALISTA on advanced version of ALIST 
with added arithmetic capabilities. 


Simplified Users Guides (ALIST or ЖЕТЕТ | 
MAIL/PHONE LIST flrucburdia. =; 
REFERENCE/CITATION 10.00 
FILE CARDS 10.00 


Users guides for ALISTA ONLY. 
CHECKBOOK/BUDGET {Included) 
HOME INVENTORY 10.00 


LIST (Alphabetical LIST programm) 150. 
iLISTA (Added features) 175. 


HONOR SYSTEM SOFTWARE 
2562 E. Glade 
Mesa, AZ 85204 
(602) 892-2434 


| WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED IT IS NOT BELOW MY COST. 
TRY TO BEAT THESE IC PRICES: 


DYNAMIC RAM 
64K 200 ns $4.B5- 
64K 150 ns 5.25 
16K 150 ns 1.25 


EPROM 
2764 250 ns $10.25 
2732 450 ns 4.15 
2716 450 ns 3.33 
2532 450 ns 4,70 


STATIC RAM 
6116P-3 150 ns $4.40 
2016 100 ns 4.00 
2114 200 ns 1.60 


ZBOA FAMILY 
CPU, CTC, or PIO $ 3.39 
DART 7.50 
DMA or 510/0 13.50 


MEET T on ee 
All Prime Parts 


MICROPROCESSORS UNLIMITED 


24.000 South Peoria Ave. 
BEGGS, OK, 74421 


(918) 267-4961 and (918) 267-4796 


Pree. ecltochanae Catlfarvolumeprices Subiect loa vaılable диаг 
. peces 
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:ЕОК ONLY $129.95 Learn Computing 
‘From The Ground Up - | 


s Bulid a Computer kit that grows 
s With you, and can expand to 64k 
a RAM, Microsoft BASIC, Text Edi- 
e lor/Assembler, Word Processor, 
s Floppy Disks and more. 


; EXPLORER/85 


6 Here's the lowcoalway to learn the fundamentals of com. 
® puting, the all-important basics you'll need more and 
g more аз you advance in computer skills, For just $129.95 
m you get the edvanced-design Exolorer/BS motherboard, 
g with all the features p пон io learn how i0 write and 
@ use programs. And Й can grow into a system thal is a 
ж maich for any personal computer on the market. Look at 
@ these features: 8085 Central Processing Unit. the 
® microprocessor "heart" of the Explorer/85. беп the 
= milliona who will buy and use the 8080/8065 this year 
alone!). . . Four 8-hit plus nne6-hit input/output ports from 
m which you can input and output your programs. as well as 
a control exterior switches. relays, lights. elc. а cassette 
m interface that lets you store and reload rams you've 
E learned to write.. deluxe 2,000 byte operating 
E system/monitor makes it easy to learn computing іп 
several imporlant ways: е |I allows simpler. faster writ- 
m ing and entering of programs е [I permits access by you 
g toall parts of the system so you can check on the status of 
в any point in the program е 1! allows tracing each pro- 
M gram step by slep. with provision for displaying all the 
# contents of the CPU (registers. flags. etc.) e .., and i1 
® does much more! 
m _ You gel all this in the starting level (Level А) of the 
а Explorer/85 for only $128.85. Incredible! To use. just 
ш plugin your 8V DC power supply and terminal or 
B ka pariis lay — if you dont have them. see our 
в special offers уе 
Ш [| Level A computer kit (Terminal Version) ... $128.95 
: plus $3 Pai.” 
а O Level A kit (Hex Keypad/Display Version). . $128.95 
m plus$3 Pal.* 


@ LEVEL B — This “building Bock" converis the mother- 
board into а two:slot $100 hus (industry standard) coax 
puter. Now you can plug in any of the hundreds of S100 

g cards available. 

а O level B kil.. $49.95 plus $2 Pål.” 

® Cj S100 bus connectors (two required) . . 34.85 each. 


8 posipaid. 


Š LEVEL C — Add still more 
m 


® computing power, this "build- 
® ing block" mounts directly on 
B the motherboard and expands 
y Ihe 5100 bus to six slots. 

p С Level Chit... .$39.95 plus $2 5 
в Pal." 

& Û S100 bus connectors (five 
® required) ,.. $4.85 each, 
postpaid. 

п LEVEL D— When you reach the point in learntng that re- 
B quires more memory. weuffertwo choices: either add 4k 
B of a memory directly on the: motherboard. or add 16k to 
^ roy by means of a single S100 card. our famous 
m Level D kit: (CHECK ONE). . .C] 4k on-board, .. $49.96 
в plus $2 Pai’: О 18k S100 JAWS": ,.. $143.96 plus $2 
в PAIO 32kS100 JAWS"... $199.85 plus $2P41*:0 48k 
= 5100 “JAWS" ... $249.95 plus $2 РА]°: О 64k S100 
а JAWS" ,. . $290.95 plus$2 РАІ". 


- LEVEL E — An importan! "building hluck;" it activates 
m the8k ROM/EPROM space on the motherboard. Now just 
m plug in our 8k Microsoft BASIC or your own custom 
е programs. 
= Fea EL $5.95 plus 50« Pal.* 

icrosof! 2 — Вз dhe langnonge that allows you io 
а talk English to your — И is avmlatade three ways: 
e Ll &k cassette version of Microsoft BASIC: (reguires Level 
в B and 12k of RAM minimum: we sugges! a 16k S100 
i "JAWS — see above}... $64.95 postpaid. 
© Ci 8k ROM version of Microsoft BASIC: (requires Level В 
8 & Level Eand 4k RAM; jus! plug into your Level E sockets. 
B We suggest either the 4k Level D RAM expansion ora 16k 
в 2100 |AWS."), . $99.85 plus $2 Pal.” 
e О Disk version of Microsoft BASIC: (requires Level В, 
в 32k of RAM. floppy disk controller. a" floppy disk drive) 
@ ... $325 postpaid. 


& TEXT EDITOR/ASSEMBLER — The editor/assembler 
m is asoftware loo] (a program) designed to simplify the task 
® of writing programs, As your programs became longer 
B and more complex. the assimbler can save you many 
® hours of programming time. This software includes an 
editor program that enters Ihe programs you wrile. makes 
в changes and saves the programs on casseltes. The assem- 
в bler performs the clerical lask af translating symbdic 
ft code into Ihe computer-readable object code. The editor? 
P assembler program is available either in cassette or a 
B ROM version. 
® [5 Edilor/Assembler (Cassetle version; requires Level 
m B and&k (min.) of RAM — we suggest 18k “JAWS” — 
see above). .$59,85 plus $2 P&I." 
а O Editor/Assembler (ROM version supplied оп an S100 
@ card; requires Level B and 4k RAM (min ) — we suggest 
E either Level Dor 18k "JAWS") $99.95 plus $2 Pal.“ 


= 8" FLOPPY DISK — A remarkable “huilding block." 
в Add our &" floppy disk when you need faster operation. 
B more convenient program 51агаре. perhaps a business ap- 
® nlicalion.andaccess lo the literally thousands of programs 
® and program languages available today. You simply plu 

® them into your Exploger/85 disk system — il accepts al 

$ IBM-formatted СРАМ Programs. 

а Û 8" Floppy Disk Drive.. $499.95 plus $12 PAL.* 

в ÛJ Floppy Controller Card. . $199.95 plus $2 Pal * 

O Disk Drive Cabinet & Power Supply ... $63.35 plus 
$3 PAL’ 

O Drive Cables (set up for two drives) ... $25.00 plus 
51.50 Р&!.* 

O CP/M 2.2 Disk Operating System: includes Text 
Editor/Assembler. dynamic de bugger. andotber features 
that give your Explorer/85 access to thousands of existing 
CP/M-based programs . . . $150.00 postpaid, 

N 


EED A POWER SUPPLY? Consider our AP-1. 1! can 
supply all the power you need for a fully expanded Ex- 
ріогег/85 (note: disk drivesh ave: their own pow er supply). 
Plus the AP-1 fits neatly inte the attractive Ex plorer steet 
cabinet (see below). 

О AP-I Power Supply kit (BV @ 5 ampat т dehe steel 
cabinei . $38.95 plus $2 PAI" 


в NEED A TERMINAL? We pex 
B offer you choices: the least ex- 7 


9 pensive one is our Hex а, 

ы Keypad/Display kil tha! dis- 

e Plays the information ona * 

g calculator-iype screen. The ч . 


B other choice is our ASCH un ый 
B Keyboard/Computer Terminal = 
B kit, that can be used with either 


ра 


333 Litchfield Road 


ETRONICS Research& DevelopmentLtd. 
New Milford, CT 06776 


Ai 


5 


3 
* 


ж 
й 
изз BERR aE ELE] 


> 257 4. Plug in Level E here: nt- m 
_ cepis Microsoft BASIC or B 
1. Plug in Netronic's Hex FafitotiAvemhler in ROM 
ging pins od 5. Add hyo 5100 boards 
2. lo convert la 

0n 


Level 6, Add you own ruxinmi tir- 
cuits {prototyping area) 


51 
3, Add 4k RAM 7. Connect terminal 


a CRT monitor or a TV sel (if you have an RF modulator). 
Û Hex Keypad/Display kit .. . $69.95 plus S2 Pal." 


aauamoeuHRCONEU 


О FASTERM - 64 TERMINAL KIT — Featuring a 56 key 
ASCII Keyboard, 128 character sel upper and lower case. 
?5 ohm output. 8 baud rates 150 to 19.200(switch select: 
able}, RS232/C or 20 MA output. 32 or 64 character by 16 a 
fine lormals, comptetewsth 


Deluxe Steei Cabine! and „ 
Power Supply ..., $199.95 
plus $3 РАТ." 


О RF Modulator kit (allows you lo use your TV set as а 

monitor)... $8.95 postpaid. 

Û 12" Video Monitor (10MHz bandwidth] ... $139.95 8 

plus $5 PAL” 

О Deluxe Steel Cabinet for tt» 

rasa ... 49.95 plus $3 
k . 


Û Fan for cabinet 
plus $1.50 Pal.“ 


ORDER A SPECIAL-PRICE 


EXPLORER/85 PAK — THERE'S 
ONE FOR EVERY NEED. 


О Begi2ner Pak (Save $26.00) — You get Level А (Тог: 
minal Version) with Monitor Source Listing ($25 value} 
AP-1. 5-amp. power supply. Intel8085 Users Manual . . 
(Reg. $199.95) SPECIAL $169.95 plus $4 PR." 

O Ezperimenter Pak. (Save $53.40) — You get Level A 8 
(Hex Keypad/Display Version) with Hex Keypad/ ® 
Display. Intel 8085 User Manual. Level A Hex Monitor а 
Source Listing. and AP-1,5-amp. power supply... (Reg. a 
$279.95) SPECIAL $219.95 plus $6 P&L" m 
C] Special Microsoft BASIC Pak (SaveS103.00)—Youget m 
Levels A (Terminal Version), B. D (4k RAM), E. ak ш 
Microsoft in ROM. 1п1е18085 User Manual. Level А Moni- 8 
tor Source Listing. and AP-1, 5-amp. power supply . " 
(Reg. $439.70) SPECIAL 5329.95 plus $7 PAl.* = 
Û Add a Rom -Version Text Editor/ Assembler [Requires а 
levels В and D or 5100 Memory). ..$99,95plus 52 PAI". a 


Starter 8” Disk System — Includes Level A. B floppy disk - 
controller, one СОС а" disk-drive. two-drive cable, wo gg 
8100 connectors; jus! add your own power supplies. ж 
cabineis and hardware .. Û (Reg. $1065.00) SPECIAL ® 
$999.85 plus $13 Pal. ... Û 32k Starter Sysiem. $1045.95 8 
plus $13 P&I.’ С) 48k Starter System. $1095.95 plus $13 @ 
РАІ.“ Û 64k Starter System. $1145.95 plus $13 P&l.* a 
О Add to any of above Explorer steel cabinet. AP-1 five шщ 
amp. power supply, Level C with two 5100 connectors. в 
disk drive cabinei and power supply. two suh-D connec- 8 
tors for connecting your printer and lerminal... Reg @ 
$225.95) SPECIAL $199.95 plus $13 P&l.* = 
U Complete 64K System, Wired & Tested , . 51650.00 Е 
plus $26 РА.“ a 
О Special! Complete Business Snflware Pak (Save @ 
$625.00) — Includes CP/M 2.2 Microsoft BASIC. Genera! @ 
Ledger. Accounts Receivable. Accounts Payable. Payroll ® 
Package . . . (Reg. $1325) SPECIAL $699.95 postpaid. 


"РЕТ stands for “postage & insurance.” For Canayian nr- 
Jers, double this mount. 


Continental Credit Card Buyers Outside Connecticut: 


TO ORDER 
Call Toll Free: 
800-243-7428 


To Order From Connecticut, 
‘or For Technical Assistance, 
Call (203) 354-9375 


CP/M is a reg. trademark of Digital Research 


(Clip and mail entire ad 


SEND ME THE ITEMS CHECKED ABOVE 


Total Enclosed (Conn. Residents add sales tax): $ 
Paid by: 


O Personal Check O Cashier's Check/Money Order 


О VISA О MASTER CARD (Bank No. 


Ассі. No, Exp. Date __ 


namnpumaeaauueDouEbEHMABOBGDOR 


Print Мати 


ANNOUNCING TWO 
NEW TERMINALS 


| Smart» Fast • Graphics • Matching Modem and $285 Printer 


Netronics announces a state of the art 
breakthrough in terminals, Now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services. It's all 
yours: "electronic newspapers," educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
lətin boarda , ,. &nd more every дау!!! 


Nstronicu offers two new terminais. both 
feature a full 56 key/12B character typewriter- 
style keyboard, baud rates to 19.2 kitobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM-BO.features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with page-at-a- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reversa video, one-half intensity and much тоге... simply Pug them into your computer or 
our phone madem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 


Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM-SO kit for just $299.95, (both available wired and tested.) 
Ba on-line with the million-dollar computers and data services today... we even supply the 
necessary subscription forms. 


More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 


FASTERM-84 ... DISPLAY FORMAT:640r32 characters/line by 16 tines ... 96 disptayable 
ASCII characters (upper & lower case)... B baud rates: 150, 300, 600, 1200, 2400, 4800, 9600, 
19, 200, (switch sel) ... LINE OUTPUT: AS232/C or 20 ma current loop... VIDEO OUTPUT: 1¥ 
P/P (EIA RS-170)... CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
lina, cursor up & down, auto carriage return/line feed at end of line & auto scrolling ... 
REVERSE VIDEO... BLINKING CURSOR ... PARITY: off, evan or odd... STOP BITS: 1, 1.5, 
2... DATA BITS PER CHARACTER: 5,6, 7 or 8... CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell... PRINTER OUTPUT. prints all incoming data... 1K ON BOARD RAM... 
2K ON BOARD ROM ... CRYSTAL CONTROLLED... COMPLETE WITH POWER SUPPLY... 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters... ASCII ENCODED KEYBOARD: 56 кеу/128 characters. 

SMARTERM-80... DISPLAY FORMAT: 80 characters by 24 lines or 40 characters бу 16 tines 
128 displayable ASCII characters (upper & lower casae) B baud rates: 110, 300, 600, 1200, 2400, 
4800, 9600, 19, 200... LINE OUTPUT: AS232/C or 20 ma current Joop .. , VIDEO OUTPUT: 1¥ 
pp (EIA RS-170) .. EDITING FEATURES: insert/delete line, insert/delete character, tor- 
ward/back tab... LINE OR PAGE TRANSMIT... PAGE PRINT FUNCTION ... CURSOR POSI. 
TIONING: up, down, right, left, plus absolute cursor positioning with read back... VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank ... GRAPHICS: 12,000 
pixel resolution block plus line graphics ... ON-SCREEN PARITY INDICATOR ,.. PARITY: off, 
even or odd... STOP BITS: 110 baud 2, all others 1... CHAR. OUTPUT: 7 by 11 character in 
а 9 by12block.,. PRINTER OUTPUT... 60 OR 50 Hz VERTICAL REFRESH... BLINKING 
BLOCK CURSOR .,, CRYSTAL CONTROLLED... 2K ON BOARD RAM ... ASCII ENCODED 
KEYBOARD: 56 key/128 character .,, 4K ON BOARD ROM .. COMPLETE WITH POWER 


SUPPLY. 

TELEPHONE MODEM 103 O/A ... FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud 
.. INTERFACE: RS232/C and TTY ... CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel ... NO POWER SUPPLY RE- 


QUI RED. 
ASCII KEYBOARD ASCII-3 .., 56 KEY/128 CHARACTER ASCII EU 


ENCODED... UPPER & LOWERCASE. . FULLY DEBOUNCED ... ев" ww 
2 KEY ROLLOVER,.. POS OR NEG LOGIC WITH POS STROBE .. . Ж ED LA 
REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) ~— 2 
PRINTER COMET |... SERIAL Q TO 9600 BAUD ... 80 Ж 
CHARACTER COLUMN (132 COMPRESSED) .. . 10" TRACTOR FEED 


... UPPER/LOWER CASE... INDUSTRY STANDARD RIBBONS... 
4 CHARACTER SIZES... 9 BY 7 DOT MATRIX... BI-DIRECTIONAL 


PRINTING 


орустар дет: Xo = 
CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 


NETRONICS R&D LTD. рер. 
333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 


O COMPLETE FASTERM-64 TERMINAL (Includes FAST VID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply)... kit $199.95 plus $3 P&I 
... Wired & tested $249.95 plus $3 P&I ... graphics option: add $19.95 to 
each of above 

О COMPLETE SMARTERM-80 TERMINAL (includes SMART VID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply)... kit $299.95 plus 
$3P&l...wired and tested $369.95 plus $3 Pal 

Г] FASTVID-64 VIDEO dd ulres +5 & -12V ... kit $99.95 plus $3 
P&I... graphics option add $19.98... wired & tested $129.95 plus $3 Pal... 
graphics option add $19.95 

MARTVIO-80 VIDEO BOARD (raquires +5 & +/-12V DC)... kit $199.95 
plus $3 P&I... wired & tested $248.85 plua $3 Pal 

DELUXE STEEL TERMINAL CABINET... $19.95 plus $3 P&I 

ASCII-3 KEYBOARD (requires +5 & -12VDC}... kit $69.95 plus $3 P&I... 
wired and tested $89.95 plus $3 P&I 

[1 POWER SUPPLY (powers ASCII-3 keyboard & video boards)... kit only 
$19.95 plus $2 P&I 

О ZENITH VIDEO MONITOR (high resolution green phosphor)... wired & 
tested $149.95 plua $6 P&I 

а MODEM MODEL 103 O/A... wired & tested $189.95 plus $3 
C] DOT MATRIX PRINTER Comet 1... wired & tested $299.95 plus $10 РА! 
D RF MODULATOR MOD RF-1...kit only $8.95 plus $1 P&I 

Г) 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE... $14.95 ea plus $2 РА! 


Г] 


| 


For Canadian orders, double the postage . Conn. res. add sales tax. 


Total Enclosed $ 
О Personal Check О Cashier's Check/Money Order 
О VISA [] MasterCard (Bank No. 
Acct. No. Exp. Date 


Signature 
Print Name 
Address 
City 


State 


Zip 


SYTE February 1983 
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LIFE ISN'T 


SHARE 
THE COST OF 
LIVING. 


GIVE TO THE AMERICAN CANCER и 


"и ЛАД НЕР ТЕ Ad 6 POE RPE, 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR 5-100, DISK DRIVES 


And then 
there 


were none. ў 


The list of already extinct animals 
grows... the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon... 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 
‘he National Wildlife Federation, 
ANZ Department 105, 1412 16th 

2 Street, NW. Washington, 
Es A DC 20036. 
p It's not too late. 


Eten ED 
A» 
^ 
nd 


ah 


S-100 & Two Disks 


JT. 


+24408 — 12V) 


(1 Floppy & 1 Hard Disk) 
S4 6 SLOT & 2 FLOPPY 4A 1A 4-5A PEAK 8A 3A 836° x 5" x 434" 92.95 


DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 


Or + 
Z.A - 9A redk 
3A - 5A Peak 2A 
6A - 8A Peak 
6A - 8A Peak 


Ho ZXO OLIMLING 22A 
Ry 2x 8" or 2 x 57" DISK 3A 1A 
Ro Зх 8" (or 514") FLOPPY 6A 1A 
R3 or 1х Floppy & 1x Hard 6A 1A 


OPTION: + 12У @ 1A CAN BE ADDED TO ITEM "R3" SIZE 1. ONLY, COSTS $12.00 MORE. 


S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


SIZE: WxDxH PRICE 
le XD ха 24.95 


ITEM (IDEAL FOR) +8V —8V +16090 | -16V +28V 


KII 1 15 CARDS 159A m Z.A e.9A — 
KIT 2 20 CARDS 25А =“ 3A 3A eme 12" x 5" x 4%" 61.95 
KIT 3 DISK SYSTEM 15A 1A 3A 3A 5A 13%" x 5" x 4%" 69.95 


6 SLOT MAINFRAME assy. а TESTED ому $399.95 + SHIPPING $18.00 ~ 


FOR TWO EA. 8" THINLINE FLOPPY (TANDON TMB48-1 SS/DD & TM848-2 
DS/DD OR EQUIV.) OR ONE HARD DISK. e 110/220 VAC, 50/60 HZ, EMI 
FILTER & POWER ON/OFF INDICATOR e POWER SUPPLY: +8V/8A. + 16V/3A, 
+5V/SA OVP, —5V/1A & 24V/5A e S-100 BUS 6 SLOT CARD CAGE ө 1 EA. AC 
CORD, 2 EA. DC CABLES WITH POWER CONNECTOR FOR DISK DRIVES « 
4.5" COOLING FAN * 7 EA. DB25 CUT-OUTS, 1 EA. 50 PIN & 1 EA. CENTRONIC 
CUT-OUTS e CUSTOM FINISH & LOGO-LESS, COMPACT SIZE: 12"(W) x 
19"(D! х 9 R"tHY 34 I RS 


DEALER 
INQUIRIES 
INVITED 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


_ MAILING ADDRESS: 
| P.O. BOX 4296 


ummm! TORRANCE. СА 90510 
TELEX. 182558 


498 BYTE February 1983 


o x4 x4" 43.93 
8" x 4" x 334" 54.95 


1.87" x 5" x 454" or 2. 10" x 4%" x 334" 69.95 
1. 9" x 6%” x 43e" or 2. 9" x 5A" x 51A" 69.95 


SHIPPING FOR EA. PWR SUPPLY: 
$5.50 IN CALIF; $8.00 IN OTHER STATES; 
$18.00 IN CANADA. FOR EA. TRANS- 
FORMER: $5.00 IN ALL STATES; $12.00 | 
IN CANADA. CALIF. RESIDENTS ADD 
6.5% SALES TAX. 


—— ATTENTION OEM'S — — 
YOUR SPECIAL NEEDS OP. 
DESIGNS OF TRANSFORMER 
LINEAR & SWITCHING PWF 
SUPPLY WILL BE MADE TC 
ORDER AT SUNNY LOW LOW 
COST & FASTEST DELIVERY. 


SHIPPING ADDRESS: 
22129V» S. VERMONT AVE aa 
TORRANCE, CA 90502 | 


Circle 396 on inquiry card. 


WE WILL NOT BE UNDERSOLD 


TERMINALS APPLE ACCESSORIES MONITORS 
Zenith ZT-1 $679.00 16K Card by Microsoft $79.00 Sanyo 9" B&W $159.00 
Zenith ZT-100 $595.00 32K Card by Saturn $199.00 Sanyo 9" Green $165.00 
Televideo 910-- $595.00 64K Card by Saturn $419.00 Sanyo 12" B&W $179.00 
Televideo 925 $779.00 128K Card by Saturn $585.00 Sanyo 12" Green $199.00 
Televideo 950 $969.00 Softcard Plus by Microsoft CALL Sanyo 13" Color $399.00 
Keyboard Enhancer Il by Videx $125.06 SMO 13" Color $329.00 
————————— Videoterm by Videx $259.00 Zenith 12" Green $99.00 
RAM Game Paddles by TG $49.00 Zenith 13" Color $339.00 
16K Ram Kit for Apple ЇЇ, TRS80 Joystick by TG $49.00 Electrohome 13" HI-RES Color Monitor $829.00 
200 nano seconds; 4116 chips $17.50 Pkaso Cards CALL Electrohome 13" Color $379.00 
-————————Á—— me ALF 3 Voice Board $229.00 Electrohome 12" B&W $179.00 
System Saver by Kensington $75.00 Electrohome 12" Green $189.00 
DISKETTES Microbuffer Il 16K w/graphics $259.00 Electrohome 9" B&W $149.00 
Maxell 574" single side $39.00 Microbuffer || 32K w/graphics $229.00 Electrohome 9" Green $159.00 
Maxell 8" single side $49.00 APPLE INTERFACE CAROS BY CCS 
Maxell 5%" double side $45.00 Serial Asynch 47710 $139.00 ——————— NI 
Maxell 8" double side $55.00 Centronics #7729 $149.00 DISK DRIVES 
BASF 5Y4" $26.95 ADVANCED LOGIC ССІ 100 for the TRS-80Model 1 
BASF 8" $36.00 Add-Ram 16K Card $79.00 514" 40 track $299.00 
Verbatim 574" $26.95 Z-Card CP/M for the Apple Il $225.00 ССІ 189 for the Zenith 2-89 514" 40 track $379.00 
Verbatim 8" $36.00 Smarterm 80 Column Board w/Softswitch $249.00 CORVUS 5M with Mirror $2895.00 
514 File Box $19.95 س‎ CORVUS 10M with Mirror $4195.00 
CORVUS 20M with Mirror $4895.00 
——R———— APPLE SOFTWARE CORVUS Interfaces CALL 
TELECOMMUNICATIONS MICROPRO™ RANA SYSTEMS add-on Disc Drive for the Apple II 
Novation Cat Modem $139.00 WordStar $379.00 Elite One 40 Track CALL 
Novation D-CAT $155.00 MailMerge $190.00 Elite Two 80 Track CALL 
Novation AUTO-CAT $209.00 SpellStar $190.00 Elite Three CALL 
Novation APPLE CAT $319.00 DataStar $259.00 Elite Controller CALL 
Hayes Smart Modem $249.00 CalcStar $115.00 
Hayes Smart Modem 1200 $589.00 VISIDORBB SSE Sa 
Hayes Micro-Modem $319.00 VisiCalc $199.00 IBM PC ACCESSORIES 
Hayes Chronograph $229.00 VisiTerm $79.00 64K Card by Microsoft $299.00 
Signalman Mark | $85.00 VisiDex $199.00 128K Card $469.00 
кар ن ا‎ Е СЕ VisiPlot $169.00 192K Card $599.00 
VisiFile $199.00 256K Card $789.00 
COMPUTERS VisiSchedule $259.00 Quaddram CALL 
Sanyo MBC 100 64K | CALL VisiTrend/Plot $239.00 Joystick by TG $49.00 
Cailfor information on the complete Sanyo line. MISCELLANEOUS Combo Card by Apparat " $249.00 
Sanyo МВС 1200 CALL Micro/ Terminal $79.00 Tandon TM 100-2 for the IBM CALL 
Sanyo MBC 2000 CALL Screenwriter Il $129.00 Call for more IBM PC add-ons. 
Sanyo МВС 3000 CALL Executive Briefing System $169.00 
Sanyo MBC 4000 CALL Sipercake $279.00 Ice —H——Prn— sr ны ا‎ 
Franklin Ace 1000 CALL Personal Filing System $115.00 IBM PC SOFTWARE 
ZENITH PFS Report Writer $75.00 INFORMATION UNLIMITED 
2-89 48K CALL Word Handler $169.00 Easy Writer $289.00 
2-90 64K CALL PFS Graph $99.00 Easy Speller $149.00 
2-00 — "m CALL Multiplan by Microsoft $229.00 Easy Filer $319.00 
Call for prices on the complete Zenith line. VISICORP 
UU PRINTERS VisiCalc 256K $199.00 
VisiFile $219.00 
ш SOFTWARE NEC 7710 Serial $2395.00 VisiTrend/ VisiPiot $259.00 
MICROS NEC 7720 KSR $2749.00 VisiDex $209.00 
VEIT e NEC 7730 Parallel $2395.00 VisiTerm $99.00 
AIMS ا‎ NEC 3510 Serial $1850.00 MICROPRO™ 
Customization Notes $359.00 NEC 3520 $2099.00 MailMerge $195.00 
SpeliStar 31200 NEC 3530 Parallel $1850.00 WordStar $379.00 
DataStar 26 NEC 3550 for the IBM PC $2095.00 MISCELLANEOUS 
COE OFT 3119.00 Antex "Generic Model of the Prowriter" $479.00 Supercaic by Sorcim $279.00 
| Epson MX-80 CALL Super writer by Sorcim $289.00 
Basic Interpreter $349.00 Epson MX-80FT CALL Home Accounting Plus $139.00 
Basic Compiler $389.00 Epson MX-100 CALL ENTERTAINMENT 
Fortran 80 заар IDS Micro Prism CALL Deadline $39.00 
Cobol 80 $695.00 IDS PRISM 80 CALL Temple of Apshai $29.00 
UAT ape IDS PRISM 132 CALL Curse of Ra $15.99 
dBase I $495.00 Okidata Microline 80 CALL Call For More IBM Software And Accessories 
к id icroli A 
The CPU Computer Corporation кт MES A ў, ATT CP/M is a registered trademark of Digital Research. 
Announces: Okidata Microline 84 CALL 
'ч wr 
CPU net TO ORDER CALL TOLL FREE 
The Local Area Network that uses 1-800-343-6522 


real CP/M” for Apples. CPUnet" 
allows you to run hundreds of 
popular CP/M" programs, on your 
Apple terminals, without disk drives! 
Call for more information. 


$2995.00 


420-438 Rutherford Ave., Dept. BY14 , Charlestown, Massachusetts 02129 Р 


Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 6) TWX- 710-348-1796 Massachusetts Residents call 617/242-3361 
Technical information call 617/242-3361 Circle 124 on inquiry card. Massachusetts Residents add 5% Sales Tax 


For fast delivery, send certified checks, money orders, or 
call to arrange direct bank wire transfers. Personal or com- 
pany checks require one to three weeks to clear. All prices 
are mail order only and are subject to change without 
notice. Call for shipping charges. 


Circle 95 on Inquiry card. 


TROE MAIL ORDER PRICES 


With so many so-called Mail Order establishments using “toll free” lines, and grandiose advertising, how 
can you, the customer, expect to receive true mail order savings? We have done away with large ads, 
and free phone lines to offer comparable service passing on the savings to you. 
THINK! You still SEND YOUR MONEY in the mail to an unknown untested party, and delivery is still 
often doubtful and certainly protracted in most cases. 


OKIDATA 
BO no tractor $ 319 
80 with tractor $ 369 
82A no tractor © 419 
82A with tractor $ 459 
83A $ 669 
84A parallel $1009 
84A senal $1119 
2K Buffer $ 50 
Graphics 82А. 83A S 73 
C-ITOH SPECIAL 
Comet li (125cps) ....., pex He asas $ 400 
Full 15” width text printer 
C-ITOH PRINTERS 

80col.paraliel printer., , «. 4 Я А $ 449 
BD col. seria! printer жч .. $ 589 
132col. parallel printer К К v $ 679 
132 col. serial printer... FR $ 729 
Prac, Peripheral 8K Seria! Buffer 

with X on/off Epson Jig the bales eet Ж 9 111 
Graphics Prowriter(120cps)....... «ss 4 $444 


STAR PRINTERS 


Gemini 10 and 15. „sass » . . Call for Pricing 


Send orders and inquiries to: 


Computer Apparatus" 
Р.О. Box 32063 * Aurora, CO 80041 


LETTER QUALITY 


seríal or paralle! 


IBM 


NEC 
PERSONAL COMPUTER 


C-ITOH F10 . $1345 med : HU 
Brother HAI | . $ B49 Monte Carlo Card 64K . $ 399 Ж 
Smith Согопа ТРі 5 569 С Magic . . R . $ 69 PC-8031 : $699 
PRINTER COMING!—NEW NEC-APC 
CONNECTORS 51/4” SS/SD $22.50 GENERIC DISKETTES 
1 5,4" SSDD $24 00 
Hicks were у : <5 5'a" 0500 $35.00 5/4" SS/SD in plastic library case. , , $21 
Atari-printer Cable . 5 24 в” DS‘DD E 
IBM PC-printer Cable $ 24 8" SSDD $95.00 Library Савез Alone 
Maie Centronics-printer Cable $ 24 Availabte in soft sector and hard sector 10/16 gla" : ь $ 2.50 
RS232 male-male $ 19 B" $ 350 
“Configured f or any computer, IBM/ APPLE DRIVES S 
ptease specify your computer" » Tandon TMS-100-1 $202 MODEM 
IDS Cable РОБ: ЖЕ TMS-100-2 $265 Hayes Smart Modem $212 
Apple Graphics Card with Cable TMS-100-4 ... $383 Hayes Micro Modem $259 
to Epson; NEC. C-ITOH $ 89 r Software patch for IBM 5 66 Hayes Chronograph $179 
* RANA Elite 1 Add on Drive . $333 Apple - Cat li HN $279 
MONITORS Pu Quad drive Appte controller . $ 99 IBM - Smar Modem Cables $ 22 
Zenith ZVM-121 Green .....,.... 0 For Elite 2/3/4 
TECO E D 1200 line Hires Green. , $111 write for price/availability $ 99 RAM CARDS 
NEC Anti Glare Green . $155 * DAVONG {Apple and ІВМ) Appie 16K Card $ 66 
AMDEK 300G . ? $155 5 Ие кя 91026 32K Card " + $125 
AMDEK Colorl: . .. $333 10MB,..,..., $2025 IBM 64K Quad Board , . * 25 T. .93/5 
AMDEK Cotor Ii (IBM Available) $699 15 MB... eaa $2245 Apple Vista Vision 80 . PUR +, $242 


We have access to a vast range of computer products from the many stocking distributors in Denver. We cater for 
a range of brand name peripherals and software for TRS-80, Apple, IBM, Atari and СР:М users. SEND in a card 


TELEPHONE ORDER INQUIRIES: 


(303) 759-9251 


10 a.m. to 2 p.m. Mountain Time. Monday to Friday. 


Stating your interests for our free catalog. 


DELIVERIES: 4-6 weeks at worst, all orders are fully dated. (Includes mail and shipping time). 

PERSONAL CHECKS: OKAY, but cashiers checks, money orders, etc.. will receive shipping preference 
VISA AND MASTERCARD: Add 4% to total we CHARGE only WHEN we SHIP. 

CATALOG: Descriptions/charts/pricing and availability on ajlo ur products. Prices subject to change without nonce 
SHIPPING: VIA UPS add $2.00 plus ?% of order total. 


All brands are registered trademarks. 


Please Circle Inquiry Card to 
Receive Our Comprehensive Catalog 


Best Price * Good Quality * Swift Delivery * Export 


COMPUTER 
* The Bast Graphic 
Personal Computer* $ 
LNW 801 ZBOA, 65K, 480x192. ,...1,250 
WCP/M board. ... 25.5... 1.500 


* Multiuser Business/Engineer * 
CROMEMCO Best Price Anywhere 
CS1 5%’ floppy, Z8O........... 2,956 


CS1H W/5 MB hard disk..,........6,247 
CS1D2E 258K RAM, 88000 & 280 
two 5%” floppy. 14e» a» ., 4,087 
CS1D2 no error correction... «4a... . 3,747 
С5305Е 512K RAM, 6800 & 280 
two BY floppy... gence «+. 7,397 
C10 ВАК, 12” monitor 
Z8OA, keyboard. ,.....4 4.» 1,090 
* Professional/Word Process * 
ZENITH 290-80, 64K........ .„-2,050 
NORTH HORIZON, 1 
STAR quad drive, HD5.,,.,.,,...,3,999 


ADVANTAGE, 2 
quad drives, 64К.. .....,.. 
CROMEMCO 64K, 12” monitor, 390K 
CIO floppy, letter quality printer, 
CP/M type O.S. + word processing 
+ spreadsheet... ... 


‚2,999 


v» «2 2,600 


zenith 16-Bit 
2-110 dua! drives, 128K RAM color board, 
225 x 640 graphic, IBM PC 
compatible . . . 8 
ZVM-134 superb color monitor......+.+..928 
* 16-bit CPU” 
WICAT $1 50 1FS 1-user ‚ ore вче 7.520 
256K RAM, CRT, 2 floppies 
* 68000* S150 WS 1-user.,..,., «.. » 8,999 
256K RAM, 10MB hard disk, 
960KB floppy CRT, OS +1 language 
5150-3 WS 3-users. ....... 10,800 
same as 5150 WS 
5150-6 WS 6-users. .......12,800 
512K RAM same as $150 WS 
Graphics 300 х 400.......... 900 
DUAL 68000, 512K RAM, 20MB hard disk, 
IAM floppy, UNIX, S100. .... 14,500 
ALTOS ACS8600-12 500K RAM 20MB 
hard disk. ........ s... 9,750 
Business System Software... . 1,995 


500 


TERAK, SWTPC, TELEVIDEO, NEC. asss»... . Сай 


BYTE February 1983 


PRINTER IBM PC AD 
$ 
$ : 
AMDEK 310 monitor... vevecceevee s+ #109 
EPSON от Graftrax,, ses s: pao. IDS Microprism 480. ,.,......... 525 
EMT н ыы МАА NNUS EPSON MX ВО-Е/Т Lv LV mea ee DLO 
NEC 3550 letter quality... 42... . ; 1,945 
саша оаа Dyare C.ITOH F10 4Ocps... 5.111.111. 1,395 
MICROPRISM 76 cps excellent print/1 10 cps Micros oft 128K RAM wee "360 
84 x84 graphic, А523 2/parallel EASY WRITER П1Ш5............,.,.....2ВБ 
їп Inca Wed. -........ 28 CPAIDS —— МазтегТах...............1,195 
FRISM BU winds BÀ bd es ane LEGAL TIMEKEEPING STAR....... ....... 725 
твое тфа ео й |}, + a? 
PRISM 132 200cps, 132col.. ........1,100 aca Reel VS Б e 
graphie, color, tietion 1.1.1590 | Peachttes ОАВ, AP. cesses ‚,,,,,330 
TI BTO SD . du tir ee CALL Structured Systems Accounting. ........... 700 
OKIDATA MICROLINE 84 parallel... ... 1,025 DIGITIZER/PLOTTER 
PRINTEK 920 340cps, 144 x 144. .,.,...2.450 
И Р HOUSTON INSTRUMENT 
* Letter Quality * HI PAD DIGITIZER DT-11 11"x11"'., exea tae 
C.ITOH Starwriter F-10 40 cps... .. „1,395 AMDEK AMPLOT 11% x14".., _,...,780 
QUME 9/45. 0a a ee See ae 1,840 
DIABLO "Y wee RR 1,288 DISK DRIVE 
BROTHER HR-1 Parallel. <. on ..... 950 Mitsubishi 8" DD, DS bare. .. e, ,...410 | 
NEC TINO Quas ааа pee eek ZOO dual 8'' subsystem, .,, ,.,,..1,099 
3550... owe os os 1,945 Tandon 54" DD, DS bare. gue ....... 280 KK 
TERMINAL SOFTWARE 
ZENITH 219 smart terminal. ,,.,......8385 $ 
£T-1 wimodem telecom. «aa « „ . .580 dBASE II Ashton-Tate database.,..,,...-499 
HAZELTINE ESPRITI.. „оь +++: 988 CONDOR doveri» waa fe cue eer єз ДВО 
ee ee MICROSOFT BASIC 8О.,,.....„ь„»„„....285 
BEEHIVE DMS A. senanseraconen:: Micro Pro WORDSTAR. ,....422»o2543a- . 295 
IBM 3101-10... e жее 1424295 MAILMERG....,.2¢s008 pias v 105 
TELEVIDEO 970...,...... зна. Digital Research СРМ 2.2. .......,........139 
VISUAL ЗОО. а... esee nn Accounting Plus System Plus. ..-..1...-+. 399 
MONITOR 
ZENITH 12" green. ....... CALL (212) 937-6363 
AMDEK COLOR IV 720 x 400. . free catalogue 
SOR ee 137... Prices subject to change. American Express, Visa/ 
300 G12" areen . : Mastercard add 3%. F.O.B. point of shipment. 2096 re- 
SANYO 13" RGB edid. stocking fee for returned merchandise. Personal checks 
NEC 12" areen РАУ" таке 3 weeks to clear. COD on cestlfied check only. N.Y. 
1205 RGB. di residents add sales tax. Manufacturers' warranty only. 
EI h RGB 580 235. International customers, please confirm price before 
асное = еее вя order. Accept Р.О. from Fortune 500 & schools. 
MODEM 
D.C. Hayes Smartmodem 300 baud......... . 220 Computer Channel TELEX: 
300/1200baud.. . ....... 570 ? 
Novation САТ 300baud. . 4. „,,...165 21-55 44th Road 429418 
1200 baud..... TE 590 Long Island City, NY 11101 CSTNY 


Circle 96 on inquiry card. 


8” Disk Driv 
Double-Dens 


3249.95 


8" Disk Drives 


Slemens FDD 100-8 single-sided double-density 


MSF-201120 ............ +» $274.95 ва 2 for $249.95 ea 
Shugart SA810 half-size single-sided double-density 
MSF-108100 .............. $424.95 ea 2 for $394.95 ea 
Shugart SA860 half-size double-sided double-density 
MSF-108600 ............. . $574.95 еа 2 for $549.95 ea 
Shugart SA801R single-sided double-density 

MSF-10801R ...... NN $39495 ea 2 for $389.95 ea 


Shugart SA851R double-sided double-density 
MSF-10851R .............. $554.95 ea 


Tandon TM848-1 single-sided double-den thin-line 
MSF-558481 ...... (ene ewes $379.95 ea 


Tandon TM848-2 double-sided double-den thin-line 


2 for $529.95 ea 


2 for $369.95 ea 


MSF-558482 .............. $494.95 ea 2 for $484.95 ea 
Qume DT-8 double-sided double-density 
MSF-750080 .............. $524.95 ea 2 for $498.95 еа 


51/," Disk Drives 


Tandon TM100-1 single-sided double-density 48 TPI 


MSM-551001 ..... жазаа н d $219.95 ea 2 for $199.95 еа 
Shugart SA400L single-sided double-density 40 track 
MSM-104000 .............. $234.95 ea 2 for $224.95 ea 


Shugart SA455 — hall-size double-sided 48 TPI 
MSM-104550 $349.95 ea 


Shugart SA465 half-size doule-sided 96 TPI 
MSM-104650 $399.95 ea 


a»nbeoàhàbeaatsatat 


2 for $329.95 ea 


2 tor $379.95 ea 


Tandon TM100-2 double-sided double-density 48 TPI 


MSM-551002 .............. $294.95 ea 2 for $269.95 ea 
Shugart SA450 double-sided double-density 35 track 
MSM-104500 ....... Rx $34995 ea 2 for $329.95 ea 
Tandon TM100-3 single-sided double-density 96 T PI 
MSM-551003 ............ .. $294.95 ea 2 for $269.95 ea 


Tandon T M100-4 double-sided double-density 96 TPI 


MSM-551004 ........ TITTT $394.95 ea 


МР! B-51 single-sided double-density 40 track 
MSM-155100 ............. . $234.95 ea 


MPI B-52 double-sided double-density 40 track 
MSM-155200 .............. $344.95 ea 


5!4" Cabinets with Power Supply 
END-000216 Single cab w/power supply ......... 
END-000228 Dua! cab w/power supply .......... 


L1 T I I T- Tp 
Place Orders Toll Free 


Continental U.S. Inside California 
800-421-5500 800-262-1710 


For Technical inquires or Customer Service call: 


213-973-7707 


«J.A. IDE; 


Computer Products 
4901 W. Rosecrans, Hawthorne, CA 90250 


Wi accept cash, checks, credit cards, or Purchase Orders 
from qualified firms &1nstitutions. Minimum prepald order $15 
California residents add 64% tax. Export customers outside the 
US or Canadaplease add 10% to all prices. Prices and availibility 
subject to change without notice. Shipping & handling charges 
vie UPS Ground 50€/Ib, UPS Air $1.00/1b minimum charge $3.00 


Saas anaes 


2 for $374.95 ea 


2 for $224.95 ea 


2 for $334.95 ea 


Disk Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never- 
mar rubber leet, all necessary hardware to mount 2-8" disk 
drives, power supply, and lan, does not include signal cable. 


Dual 8" Sub-Assembi y Cabinet 
END-000420 Bare cabinet 
END-000421 Cabinet kit .....,........... «oss «s 9199.95 
END-000431 A & Т .,.............. 6... 9249.95 


8" Sub-Systems - Single Sided, Double Density 
END-000423 Kit w/2 FD100-8DS ................ $650.00 
END-000424 A & T w/2 FD100-8Ds „,.........,. $695.00 
END-000433 Kit w/2 SA-801RSs ................. $999.95 
END-000434 A & T w/2 ЅА-80195 ............. $1195.00 


8" Sub-Sysiems - Double Sided, Double Density 
END-000426 Kit w/2 ОТ-85 ..,...,............. $1224.95 
END-000427 A & T w/2 ОТ-85 |... ,......... 
END-000436 Kit w/2 SA-851Rs „,.........,:. 
END-000437 A & T w/2 SA-851Hs “0... 91474.95 


8" Slimline Sub-Systems 


Dual Slimline Sub-Systems - Jade 
Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced airflowsystem, quiet 
cooling fan, rugged dual drive power supply, power cables, 
power switch, line cord, fuse holder, cooling fan, all 
necessary hardware to mount 2-8" sfimlinedisk drives, does 
not include signal cable. 


Dual 8" Slimline Cabinet 
Bare cabinƏt аео св оваа $59.95 
А & T w/lodrives ...... ененнен 9179.95 


Dual 8" Slimline Sub-Systems 

Kit w/2 TM848-1 ......-.«.«e2««« 9919.95 
A & T w/2 TM848-1 ,,............ 9949.95 
Kit w/2 ТМ848-2 „п... eee. 81149.95 
A & T w/2 TM848-2 $1179.95 


END-000820 
END-000822 


END-000823 
END-000824 
END-000833 
END-000834 


›ъ«„«әф» зв» аз у аз з а 


SIGNALMAN - Anchor 
Direci-conneci automatic answer/originate selection, 300 
Baud full duplex, Bell 103, includes RS-232 cable, рогіабіе - 
perfect for Osborne or KayPro li 
IOM-5600A Signalman ...... iva ace PM s.s.s... 989.95 


SMARTMODEM - Hayes 
Sophislicated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C inlerface, 
programmable 


IOM-5400A Smartmodem ........ A RU RIA CV lom $224.95 
IOK-1500A Hayes Chronograph ................ $218.95 
IOM-2010A Micromodem ii w/Tarm prgm ....... $329.95 


IOM-2012A Terminal program for MMI .......... $89.95 
IOM-1100A Micromodem 100 manana... 9368.95 


1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, ail the features of the standard 
Smarimodem plus 1200 baud, 212 compatible, full or half 
duplex. 

IOM-5500A Smartmodem 1200 ...... ee S.T $599.95 


1200 BAUD SMART CAT - Novaton 
103/212 Smart Cat & 103SmartCat, 1200 & 300baud, built-in 
dialer, aulo re-dial if busy, auto answer/disconnect, direct 
connect, LED readout displays mode, analog/digital loop- 
back self tests, usable with multi-line phones. 


IOM-5241A 300 baud 103 Smart Cal ............ $229.95 
IOM-5251A 1200 baud 212/103 Smart Cat ....,,. $549.95 
IOM-5261A 300 baud 103 J-Cal ......... sures. 9129.95 


Circle 217 on inquiry card. 


PRINTER PRICES SLASHED !!! 


High speed dot matrix printers with all the features of the 
higher-priced best-selling machines for a lot less monay!!! 
100 CPS, 9 x 9 dot matrix with true lower case descendars, 
high-resolution bit image and block graphics, superscript & 


subscript, underlining, backspacing, double strike and 
emphasized print modes, proportional space font, friction 
feed, tractor feed , and roll paper, 5, 6, 8%, 10, 12, & 17 pitch, 
programabie line spacing, FREE 2.3K buffer, Epson pin and 
plug compatible, user replaceable print head, extended 6 
month factory warranty. 


PRM-66010 70" wide carriage .................. $439.95 
PRM-66015 15" wide carriage .............-.... 9569.95 
PRA-66100 App!/e card & cable ............. o. $45.00 
PRA-66200 Serial interface card .......... es. 969.95 


HIGH-SPEED, HIGH QUALITY - Okidata 


Microline 82A 80/132 column, 120 CPS, 9 x 9 dot matrix, 
friction feed, pin feed, adjustable tractor feed (optional), 
handles 4 part forms up to 9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycie/200,000,000 character print 
head, bi-directional/logic seeking, both serial & parallel 
interfaces included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool! type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 

PRM-43082 wilh FREE tractor ................... 


Microline 83A 132/232 column, 120 CPS, forms up to 15" 
wide, removable tractor, plus all the features of the 82А. 
PRM-43083 with FREE traclor CALL 


Microline 84 132/232 column, Hi-speed 200 CPS, full dot 
graphics huilt in, plus all the features ol the 83A. 

PRM-43084 Centronics parallel ... 
PRM-431/85 


PRA-27081 
PRA-27082 
PRA-27087 
PRA-43081 
PRA-43082 
PRA-43083 
PRA-43088 
PRA-43080 


wpe tuner ee ater ee © ө ene 


CALL 
CALL 


Apple card ..... ————— ss GE] 
Apple cable ..... 5 seo ssuesssequevea $19.95 
TRS-80 cable ...cncsessnveccesaceees 924.95 
2K hi speed serial card ....... ++«»»+ 9149.95 
Hi-res graphics ROMs 82A .,......... $49.95 
Hi-graphics ROMs 83A .........»»»». $49.95 
Tractor option lor 82А .„...„.....-.. $49.95 
Extra ribbons pkg. of 2 ..........,„.... $9.95 


sanpreanbaeaeagves 


Serial with 2K buffer .. 


"eFaeeaeereone 


8023 DOT MATRIX - NEC 
100 CPS, proportional spacing, hi-resolution graphics, 
correspondence quality printing, bi-directional tractor & 
friction feed. 
NEC-8023A 8023 parallel 
NEC-8023-01 8023 ribbon 


ss. 93992595^59692222456 $499.95 
"i bobt)benptóteteyveteus $11.95 


Letter Quality Printers 


LETTER QUALITY PRINTER - Jade 


Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-aulomatic paper loader (single 
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 

PRD-11001 Centronics parallel ................. $899.95 
PRD-11002 RS-232C serial model ,............. 9969.95 
PRA-11000 Tractor Option ................... ee $119.95 


STARWRITER F-10 - C. itoh 
New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons, both parallel and 
serial interfaces included, 
PRD-22010 Starwriter F-10 


ee ee оз 


$1495.95 


TP-1 LETTER QUALITY - SCM 
12 CPS daisy wheel printer from Smith Corona. 
PRD-45101 Centronics parallel $648.95 
PRD-45102 RS-232C serial ..................... $648.95 


PRINTER PALS - F.M.J. Inc. 


Desk top printer stand and continuous form paper holder. 


PRA-99080 for MX-EO, MX-80FT, Oki 82A, NEC .. $29.95 
PRA-99100 for MX-100, Oki 83A & 84 ............ $34.95 
PRA-99700 for letter quality printers ............. $49.95 


. Disk Drive 
for Apple II 


APPLE DISK DRIVE - Apple Compatible 
Totally Apple compatible, 143,360 bytes per drive on DOS 
3.3, track 0 microswitch, high speed lead screw positioner, 
lull one year factory warranty, hall-track capability - reads all 
Apple software, plugs right in to Apple controller as second 
drive, DOS 3.3, 3.2.1, Pascal, & CP/M compatible. 
MSM-123200 Add-on Apple Drive .............. $279.95 
MSM-123100 Controller w/DOS 3.3 .............. $99.95 


16K RAM CARD - for Apple Il 
Expand your Applel1lto64K, use as language card, full 1 year 
warranty. Why spend $175.00 ? 
MEX-16700A Save over $115.00 ...... oos ss, 959.95 


Z-CARD for Apple Il - A.L.S. 
Two computers inone, Z-80 & 6502, more than doubles the 
power and potential of your Apple, includes 2-80 CPU card 
CP/M 2.2 and complete manual set, Pascal compatible, 
utilities are menu-driven, one year warranty, 
CPX-62800A A & T with CP/M 22 ....... s.s...» 9169.95 


SMARTERM Ili - A.L.S. 

80 column x 24 line video card for Apple ll, addressable 25th 
status line, normal/inverse or high/low video, 128 ASCII 
characters, upper and lower case, 7 x 9 dot matrix with true 
descenders, standard data media terminal control codes, 
CP/M Pascal & Fortran compatible, 50/60 Hz, 40/80 column 
selection from keyboard 

1OV-2500A ALS Smarterm Il ....... m $179.95 


SERIAL I/O CARD - A.L.S. 
Full feature serial card for modems & printers, baud rates 
from 110 to 19,200, CTC/RTS & X-on/X-off protocols, auto 
line feed, RS-232C cable interface included. 
IOIl-1000A A& T ...... Se ee ee RES es э TA 


MODEM CARD for APPLE — SSM 


Better than Hayesi! Better than Novationi! Direct connect 
ModemCard plugs directly into Apple - no external 
components, auto-dial, auto-answer, Bell 103 compatible, 
full and half duplex, touch-tone or pulse dialing generated 
on board, Micromodem li software compatible, displays 
modem information on screen, audio monitoring of phone 
line, no serial port required, two year factory warranty, FREE 
Source Subsription with purchase of Transend software. 


IOM-3000A ModemCard ....................... $289.95 
SFA-55770010M Transend 1 w/Source ........... $79.95 
SFA-55770020M Transend 2 w/Source ......«.... $129.95 
SFA-55770030M Transend 3 w/Source .......... $239.95 


2 MEGABYTES for Apple Il 
Complete package includes: Two 8" double-density disk 
drives, Vista double-density 8" disk controller, cabinet, 
power supply, & cables, DOS 3.2/3.3, CP/M 22, & Pascal 
compatible. 


1 MegaByte Package Kit ....... axis aires $1495.00 
1 MegaByte Package A & T ...,.,.,...,....... $1695.00 
2 MegaByte Package Kit ................ ee $1795.00 
2 MegaByte Package A& T ................... $1995.95 


ULTRA-VIOLET EPROM ERASERS 


Inexpensive erasers for industry or home. 


XME-3100A Spectronics w/o timer .............. $69.50 
XME-3101A Spectronics with timer ........ sss. 994.50 
XME-3200A Economy model .................. ‚. $39.95 


«J.A. KD ES Computer Products 


IBM PC Accessories 


ADD ON DISK DRIVE for IBM PC- Tandon 
Single sided or double sided, double density disk drives for 
ІВМ PC, these are exactly the same diskdrives used by IBM 
at hall the price 
MSM-551001 7M100-1 single sided ............. $219.95 
MSM-551002 7M100-2 double sided ............ $294.95 


SERIAL I/O for IBM PC - Profit Systems 


Two asynchronous serialRS-232C 1/0 ports, real time clock- 
calender, includes software 

IOI-8100A Card with 1 port . .................. $159.95 
101-8101А Card with 2 ports ................... $199.85 


SERIAL/PARALLEL for IBM PC - Profit Sys 

Two asynchronous serial RS-232C 1/0 ports, one parallel 
printer I/O port, real time clock-calender, includes software 
101-8110А 1 Serial & 1 parallel .................. $199.95 
IOI-8111A 2 serial & 1 parallel .................. $229.95 


TASC MASTER for IBM PC - Profit Systems 
The Tasc Master is an intelligent parallel printer and dual 
port asynchronous communication adapter with built in 
buffer, two RS-232C 1/0 ports, parallel printer 1/O port, 16K 
or 64K buffer, on-board CPU increases system throughput 


101-8120А 7 serial/parallel/T8K ......ee o eir $329.95 
101-8121А 7 serial/paratiel//64K = = . ..... $399.95 
101-8122А 2 serial/parallel/18K wicscevecrseecess $959.95 
IOI-8123A 2 serial/parallel/64K „„.............. . $429.95 


EXTENDER CARD for IBM PC - Profit System 
All bus signals extended, signal names silk screened on top 
of board, gold-plated card edge, low noise 

TSX-300A /8M PC extender ........ sevsscesseeve 949.00 


PROTOTYPING CARD for PC - Profit Systems 
Highly versatile wire-wrap or solder prototyping board for 
your ІВМ PC, large bread board area, power and ground 
planes to reduce noise, all holes are plated through, card is 
solder masked on both sides, all signals names are silk 
screened on both sides 

TSX-310A 


512K PC/RAM STACK - Hammond 

A high quality, high density memory expansion board for 
your PC, cool-quiet-reliable operation, full parity checking, 
unique stacking sockets, expandable from 256K to 512K, 
MDRIVE high speed RAMdisk software only $25.00 with 
board purchase 

MEX-25600A 256K Assembled & tested ,,....... $795.00 
MEX-51200A 512K Assembled & tested ...,..... $999.95 
MEX-25600S MORIVE disk emulator ........ ‚.... $25.00 


256K PC/RAM - Hammond Engineering 

User expandable from 64K to 256K, same high quality as 
RAM STACK above, designed to meet all your medium 
memory expansion requirements 

MEX-64000A 64K Assembled & tested .......... $299.95 
MEX-128000A 128K Assembled & tested ,....... $399.95 
MEX-192000A 192K Assembled & tested ........ $499.95 
MEX-256000A 256K Assembled & tested ........ $569.95 


PC/SASI RAM - Hammond Engineering 
Three boards in one, 256K of RAM, RS-232C asynchronous 
serial interface, and a SASI (Shugart Associates Standard 
Interface) hard disk interface 


ІОХ-6000А PC/SASI RAM ........-..- oon $1095.00 


Circle 218 on inquiry card. 


Video Monitors 


HI-RES 12" GREEN SCREEN - Zenith 


15 MHz bandwith 700 lines/inch, P31 green phosphor. 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $189.95 ..... е NS $115.95 


HI-RES GREEN MONITORS - NEC 
20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor, high quality, extremely reliable. 


VDM-651200 Deluxe 12" їз» ф br sten eo еч buous $199.95 
VDM-651260 Economy 12" ....,........:....... $149.95 
VDM-65092 Deluxe 9" нурни гарана ефи = + "tS, P. 9 з=» $179.95 


12" COLOR MONITOR - NEC 

High resolution color monitor with audio. 
VDC-651212 Color monitor ......... pews stasa 9389.95 
NEC-1202D RGB color monitor .............. .. $999.95 


12" COLOR MONITORS - Taxan 


18 MHz high resolution RGB color monitors lully compatible 
with Apple ll and IBM PC, unlimited colors available. 


VDC-821210 RGBvision l, 380 lines ............. $389.95 
VDC-821220 AGBvision 11, 510 lines ............ $589.95 
VDC-8221230 RGBvision ЇН, 630 lines .......... $689.95 
VDA-821200 RGB card for Apple Il .,............ $99.95 


COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 
VDC-80130 13" Color ! РИУ ТҮХІТҮТҮТІТТТТІТТ $379.95 
VDC-801320 13" Color Il ......... ceceeavervares $894.95 
IOV-2300A DVM board for Apple ..,......,..... $199.95 


AMBER or GREEN MONITORS - Jade 


High resolution 18 MHz compact video monitors. 


VDM-751210 72" Amber phosphor .......... s... $149.95 
VDM-751220 12" Green phosphor ...... sooo os-. 9139.95 
VDM-750910 9" Amber phosphor ..... РР $149.95 
VDM-750920 9" Green phosphor ........ ЕРИ $139.95 


Single Board Computer 


SUPERQUAD - Adv. Micro Digital 
Single board, standard size S-100 computer system, 4 MHz 
Z-BOA. single or double density disk controller for 5," or 8" 
drives, 64K RAM, extended addressing, upto 4K of EPROM, 
2 serial & 2 parallel 1/0 ports, real time interrupt clock, CP/M 


compatible. 
CPC-30800A А & Т *P " 5949995 69 89x42 84865291: $724.95. 
lOX-4232A Serial !/O adapter ........... eeu $29.95 


Z-80 STARTER KIT - SD Systems 
Complete 2-80 microcomputer with RAM, ROM, 1/0, 
keyboard, display, kludge area, manual, & workbook. 
CPS-30100K Kit with workbOOK „конен ьан 9299.95 
CPS-30100A A & T with workboc  .... $469.95 


PB-1 - SSM Microcomputer 
2708, 2716 EPROM board with on-board programmer. 


MEM-99510K Kit with manual ..... аеону: D 154:95 
MEM-99510A A & T with manual .............. . $219.95 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer with software. 
MEM-99520K Kit with software .........ssss s... $189.95 
+++, з=" $249.95 


МЕМ-99520А А& T with software 


ISO-BUS - Jade 
Silent, simple, and on sale - a better motherboard 
6 Slot (5V," x 854") 
MBS-O61B Bare board ... eese eso $22.95 
MBS-061K Kit ............. ەدە‎ 939.95 
MBS-061A А & T ......‚...,„+«+«»»+»яж+»»»ея»+а 969.95 
12 Slot (93 
MBS-1218 Bare board ..... «+ $34.95 
MBS-121K Kit IMISNSERELLIILEBSEBSIASIZSZEIERIZSEIMSILIRIAZALLX $69.95 
MBS-124A A & T ............„„«-»».»++»»»»„«< $109.95 


MBS-1818 Bare i CHEE SASS PHATE E $54.95 
MBS-181K Kit ~SRCHLHR EER ярая ш SRR OE SHER ee атша т $99.95 
MBS-181A А & T EC RM ERE HAK ETRE ETE Ree eT + тат $149.95 


ACTIVE TERMINATOR - CompuPro 
А true mother's helper. 
TSX-100A A Bd еа асин $59.45 


New !!! CP/M Plus 3.0 


NEW CP/M 3.0 - Digital Research 


CP/M 3.0 is Digital Research's latest version of the industry 
Standard disk operating system. it features тапу 
performance improvements such as intelligent record 
buflering, improved directory handling, "HELP" facility, 
time/date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED H!, it is fully 
CP/M 2.2 compatible and requires no changes to your 
existing application software. Available only to Versalloppy 
Il owners with SBC-200 CPU's 

CP/M 2.2 compatible 

Easily customized 

Easier to learn and use 

High performance file system 

Time and date stamps on file 

Automatic disk log-in of removable media 
Support for 1 to 16 banks of RAM 

Supports up to 16 drives of 512 Megabytes each 
Up to ten times faster than CP/M 2.2 

Console 1/О re-direction 

Easy to use system utilities with HELP facility 
Power batch facility 


New CP/M Plus 
Version 3.0 


FREE 


n * 


Shopping for S-100 Boards ? 


WE CAN BEAT ANY PRICE !! 


шш шш DIY, Eg Er mE шш шш шш шш шш шш шш шш шш шш шш шш шш 
r m m 
THREE BOARD SET - SD Systems - THREE BOARD SET - CCS 


Designed for application programmers 
Resident system extensions 
Sophisticated programmer utilities 
Designed with the business user in mind i 


SFC-55009057F CP/M 3.0 8" with manuals .,.... $200.00 
SFC-55009057D CP/M 3.0 manual set $30.00 


«700.99 Ё 


Bop o» hon bon hop | ow 


S-100 Memory Boards 


256K RAMDISK - SD Systems 
ExpandoRAM lli expandable from 64K to 256K using 64K x 1 


RAM chips, compatible with CP/M, MP/M, Oasis, 
Cromemco, & most other Z-80 based systems, functions as 
ultra-high speed disk drive when used with optional 
RAMDISK softwara. 


МЕМ-65064А 64K A & T ....................... $474.95 
MEM-65128A 128K A & T .....,................ $574.95 
MEM-65192A 192K A & T ..................... . $674.95 
MEM-65256A 256K A & T ...,.................. . $774.95 
SFC-55009000F RAMDISK sftwr CP/M 2.2 ....... $44.95 
SFC-55009000F RAMDISK with EXRAM ИН ....... $24.95 


64K STATIC RAM - Jade 

Uses new 2K x 8 static RAMs, fully supports IEEE 696 24 bit 
extended addressing, 200ns RAMs, lower 32K or entire 
board phantomable, 2716 EPROMs may be subbed lor 
RAMs, any 2K segment of upper 8K may be disabled, low 
power typically less than 500ma. 

MEM-99152B Bare board ..,...........5 2255 -.. $49.95 
MEM-99152K Kit less RAM vasa sunne 999.95 
MEM-32152K 32K kit ............. veto echp s 9199.95 


MEM-56152K 56K kit ee ee ee ee ee $289.95 
MEM-64152K 64K kit .......................... $299.95 
Assembled & Tested ....,....... esso sss. . add $50.00 


16K STATIC RAM - Mem Merchant 
4MHz lo-power static RAM board, IEEE S-100, bank 
selectable, addressable in 4K blocks, disable-able in 1K 
segments extended addressing. 
MEM-16171A 16K A & T ...., lusor, 9149.95 


S-100 Disk Controllers 


DISK 1 - CompuPro 
8" or 51" DMA disk controller, single or double density, 
single or double sided, 10 MHz. 
IOD-1BIOA A & T ,ciueeouusovyussa tutos wees 
lOD-1810C CSC ........ "EE 


$449.95 
$554.95 


VERSAFLOPPY Il - SD Systems 
Double density disk controller for any combination of 5f," 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrüpts, CP/M 2.2 & Oasis 
compatible, control/diagnostic software PROM included. 
IOD-1160A A & T with PROM ., $359.95 
$99.95 


»o* 9 * » = bom xo NOR" 


2242 DISK CONTROLLER - C.C.S. 
54" or 8" double density disk controller with on-board boot 
loader ROM, free CP/M 2.2 & manual set. 
IOD-1300A A & T with CP/M 2.2 „....... „каяа 9909.965 


DOUBLE D - Jade 
High reliablity double density disk controller with on-board 
Z-80A, auxiliary printer port, IEEE S-100, can function in 
multi-user interrupt driven bus. 


lOD-1200B Bare board & hdwr man  ............ $59.95 
IOD-1200K Kit w/hdwr & sftwr man o.oo ence ne $299.95 
lOD-1200A A & T w/hdwr & sftwr man ...,...,.». $325.95 
SFC-59002001F CP/M 2.2 with Double D ,....... $99.95 


00.00 
о Save 6 i 
REE CP/M 3 - 


S-100 board set with 4 MHz Z-80A, 64K of RAM 
expandable to 256K, serial and parallel {/O ports, 
double-density disk controller for 5," and 8" disk 
drives, new and improved CP/M 3.0 manual set, system 
monitor, control and diagnostic software. Includes SD 
Systems SBC-200, 64K ExpandoRAM Iii, Versafloppy il, 
and FREE CP/M 3.0 - all boards are assembled & tested. 


*64K Board Set with FREE CP/M 3.0 $1195.00 
256K Board Set with FREE CP/M 3.0 $1395.00 


ee es 


yersen 


cnEE CP/M 2. 


S-100 board set featuring high speed DMA CPU and disk 
controller, includes 4 MHz DMA 2-80A CPU, 64K of high 
speed RAM, 2 serial and 1 parallel 1/O ports, double-density 
DMA disk controller for 51/4" or 8" drives, FREE CP/M 2,2 on 
8” disk with full manual set, all necessary diagnostic and 
control software. Package consists of the new CCS 282C 
DMA CPU, new CCS DMA disk controller(not the old 2422), 
& CCS 2065 64K RAM, and FREE CP/M 2.2 - all boards are 
assembled & tested with full factory warranty. 

SPECIAL PACKAGE PRICE Save over $700.00 .. $694.95 


Call Jade Toll Free for Prices 


SD Systems, CCS, CompuPro, SSM Microcomputer, Memory Merchant 
Scion, Jade Computer, Dual Systems, Advanced Digital, Vector Graphics 


S-100 I/O Boards 


l/O-4 - SSM Microcomputer 
2 serial I/O ports plus 2 parallel I/O ports. 


101-10108 Bare board w/manual „.з4++»4...... $35.00 
101-1010К Kit with талша... $179.95 
1І01-1010А A & T with manual .. у... 4,4... 9249.95 


МО-5 - SSM Microcomputer 
Two serial & 3 parallel 1/O ports, 110-19.2K Baud 


101-1015А A & T ....,...... СИТТ $289.95 
INTERFACER 4 - CompuPro 

3 serial, 1 parallel, 1 Centronics parallel. 

[OI-1840A A&T ee ee ee ee ee ee бб = ез е LEHR $314.95 

IGI-1840G CSG. veia ccr Xr ace лавани ға $414.95 


THE BUS PROBE - Jade 


Inexpensive S-100 Diagnostic Analyzer 

So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel... You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensive!), it can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 

Not anymore; Jade is proud to offer our cost-elfective 
solution to the problems mentioned above: THE BUS 
PROBE. 

Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE S-100 signals in action. THE 
BUS PROBE allows you to see inputs, outputs, memory 
reads and writes, instruction fetches, OMA channels, 
vectored interrupts, B or 16 bit wide data transfers, pius the 
three bus supply voltages. 


TSX-200B Bare board вана ee q»bhhbd4A3 4L RBRA RERBA $59.95 
TSX-200K Kit "dg 9 $€4€257€5029229€»A 4352859 ьа RA X $129.95 
TSX-200A A& T SOCRPREAPE RR RHEE ee зальна а $159.95 


Circle 218 on inquiry card. 


Limited Quantity f 


m um um um um m 


S-100 CPU Boards 


SBC-200 - SD Systems 
4 MHz Z-80A CPU with serial & parallel 1/0, 1K RAM, 8K 
ROM space, monitor PROM included. 


CPC-30200A A & T ............ 


THE BIG Z - Jade 


ewebererer treba rs + $329.95 


2 or 4 MHz switchable 2-80 CPU board with serial 1/0, 


accomodates 2708, 2716, ог 27 32 EPROM, baud rates from 


75 to 9600. 

CPU-30201B Bare board w/manual ..........«. $35.00 
CPU-30201K Kit with manual „ое $149.95 
CPU-30210A A & T with manual ............,... $199.95 


2810 Z-B0 CPU - C.C.S. 
20r 4MHZ Z-B0 CPU withseriall/Oport& on-board monitor 
PROM, front panel compatible. 


CPU-30400A A & T with PROM ,,,...,......... $289.95 
CPU-Z - CompuPro 
2/4 MHz Z80A CPU, 24 bit addressing. 
CPU-30500A 2/4 MHz A& Т „.....,...,..:...... 9279.95 


CPU-30500C 3/6 MHz CSC ro 9374,95 


чї t'en tvwet*» 


8085/8088 - CompuPro 
Both B & 16 bit CPUs, standard 8 bit S-100 bus, upto 8 MHz, 


accesses 16 Megabytes of memory. 


CPU-20510A 6 MHz A & Т ........‹»»аа«ас»аа«++ 9398.95 
CPU-20510C 6/8 MHz CSC masrana pee te Ra $497.95 


S-100 Video Boards 


MICROANGELO - Scion 
Ultra-high-resolution 512 x 480, 256color or black & whiteS- 
100 video board 
lOV-1500A A & T ..,... RAE EI Нее $799.95 


eJ ЛАА ИЭ ES Computer Products 


MICRO 


"ES 
Л. ci). SALES 


& MADE IN U.S.A. BY AMERICANS * 


S-100-4 MINI'S 


Choose the System that fits your needs! 
A complete computer system ready to add 
on a terminal and printer. All Systems in- 
| clude CP/M® software and system manual 


| set. Full six-month parts and labor warranty | 


excluding drives which carry the full O.E.M. 


manufacturers warranty. All S-100-4 Sys- | 


tems advertised are in stock assembled and 
tested available for immediate delivery. 


MINI FLOPPY 


Only $1395.00 
COMPLETE 
* with 48 TP! single sided 
double density 54" ,.$1 395.00 
* with 48 ТРІ double sided 
double density 5%” ..$1495.00 
* with 96 TPI double sided 
double density 5'4” $1650.00 
Aninexpensive but powerful systemfeaturing a 
4 slot S-100 bus chassis with the XOR S-100 
board set; 4-MHZ 2-80 CPU * 64K dynamic 
memory * multi-sector mixed density disk con- 
| troller Ж* 2-RS232 output ports in the rear for 
your terminal and printer * З eight-bit parallel 
ports on the CPU ready to add a cable and 
interface to your printer * All above systems 


are in stock * Includes CP/M® 2.2. 
SALA is a trademark of Digital Research 


WORD PROCESSING 
& TEXT EDITING 


WordStar 

MailMerge...... 

SpellStar 

Random House Thesaurus .......... 

TEX (Text Formatter) 

Mince (Text Editor) . Я 

Scribble (Formatter) ....... "m 
(Both Mince & Scribble) 

Random House Thesaurus 

Final Word (Word Processor) 

Peach Pack (4 Programs) 

Spell Guard 

WordMaster (Text Editor)....... 
The Word Plus (Spelling Checker) ... 


Term d 22x zs 


CP/M? HELPS 
ATI-CP/M® Power 2.2 (Training) 
Supervyz. . 
CP+ (English Language Menus) ..... 
Smart Kay. eus aper E o 
smart Print . 
| ISIS (СР/М®) (Translator) 
| Disk-Edit 


| dBASE II 
$275.00 


DUAL DRIVE SUBSYSTEMS 


HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 


w/two Shugart 801R SS/DD $ 975.00 
w/two Shugart 851R DS/DD 
w/two Оите DT-8 DS/DD. . , 
w/two Tandon 848-1 SS/DD 
w/two Tandon 848-2 DS/DD 


Cabinet A & T w/Power Supply and Accs. 235.00 | 


Cabinet Top and Bottom 


HARD DISK 


Only $2995.00 
COMPLETE 


These S-100-4 Systems may 
' be very small in size (9"H x 
9'AZ"W x 18%"L) but look at the 
size of the ATASI® 5%” Win- 
chester hard disks we offer! 


——— 0 
P] 


4 models to choose from 


Ж Seagate 5 Megabyte System. . «..-,, $2995.00 
ж #3020 15.6 Megabyte’ System., a ....... $3495.00 
ж #3033 26 Megabyte’ System. . , $3995.00 
ж #3046 36 Megabyte’ System .......... .. $4495.00 


The above systemsinclude а 96 TPI double sided double density 5 4" 
floppy as standard. The hard disk is controlled via Western Digital's 
controller for hard disks. Other features are the same as system at left. 
“Megabyte sizes mentioned above are the available storage space after 
formatting. 


DATA APPLICATIONS 


$595.00 
Quickcode (Program Generator, Screen 

Builder for dBASE Ї..,.......... 
FMS-80,...... 


| FMS-80-11 


DataStar (Data Entry & Ret.) ...... 
CalcStar (Elec. Spreadsheet) ...,... 
BT-80 (Rec. Retreival). .,.......... 
Access Manager (For B-Tree)... 


@ SuperGale-. ssa oes 


Mailman (M/L Manager) 
NAD (M/L Мападег). ,.........:.. 
Recover (Lost Data Recovery). ..., 


ACCOUNTING 


Peachtree - Series 4 
General Ledger ..... 
Accounts Receivable..,... 
Accounts Payable 
Inventory ....... ОТЕРИ ree 
Payroll 4 253 dub ides ioa ad УРОЦИ 
Peach Pak (G/L, A/R, A/P) .. 
Accounting Plus....... .. ines 
structured Systems ,.. , 
Medical 
Dental 
Master Tax (Prof 1040) 
standard Tax (À 1040) 


1225.00 


.... $395.00 | 


California 
Computer 
Systems 


SPECIAL! | 
CCS SYSTEM 2410 . . $1995.00 


ө Includes CP/M9? 22 € 2-Serial/ 1-Parailel Port 
e DMA Disk Controller € Hardware Vectored Interrupts 
€ 2-Real Time Clocks ® Supports CP/M*,MP/M* OASIS 


CCS 2300 System, A& T..1695.00 


# 2BIU CPU or vat exa aes Only—255.00 
e 2422 Disk Controller . ..... Only—330.00 
e 2066 64K Only—360.00 
e 2300A Mainframe NEW!! Only—455.00 
e CCS Apple Boards. . . Cali Toll Free ForPrices 


TAPE BACKUP 


WITH HARD Only $4250.00 
DISK 


COMPLETE 


——-,4 NOW available through | 
E US Micro Sales, the 

1 ХОВ IRWIN 510 S- 
100-4 tape backup sys- 

tem with 10 megabytes 

Бк of hard disk storage. 
Back up your hard disk 

on a mini-tape (we're talking 10 meg.) in 
less than 3% minutes! The above system 
includes a 96 TPI DS/DD floppy drive and 
this system's modular design allows you 
to add a | Second floppy foronly i OO. 


MBasic-80 


| MBasic Compiler 


CBasic 2 

CB-80 (Compiler) ...... ....... 
Fortran-80 

PL/I-80 (Language) 


| Pascal MT+ (Language) 


Pascal MT+ (Compiler) 

Cobol-80 (Language) 

C Compiler (Language) 

ADA (Compiler) 

MAC (Macro Аѕѕет.)....,....... ix 


‘Macro-80 (Macro Assem.) . . 


OTHER APPLICATIONS 


$190.00 


Pearl 1 (Entry Lev. Prg. беп.)........ 
Pear! 2 (Int. Prog. Gen) 

Pearl 3 (Advanced).............. 
ATI D.B. Power (dBase Il Training) 


| ATI SuperCalc (Training) 


ATI MBasic (Training) 


| ATI WordStar (Training) ..... .... i 


DeSpool (Background Print Utility). 
ZSID (Debugger) 


Circle 420 on inquiry card. 


TWO (Locations to Serve You 
xv EAST Coast Call (815) 485-4002 


x WEST Coast Call (714) 891-2677 
ORDER TOLL FREELY 
1 = 800 = 4385-9857 


TERMS: We accept VISA/MC. prepay, check or money order, Please allow personal check two weeks to clear before shipment. 
$5.00 handing charge on alt orders under $50.00. 15% Restocking Fee. All orders shipped via U.P.S. unless otherwise specified. Ali 
UPS C.0.D. orders over $100.00 requirea ashiers Check. vr Our products carry a full 6 months parts and labor warranty excluding 
drives, printers and terminals which carry the full O.E.M. factory warranty. PRICES SUBJECT TQ CHANGE WITHOUT NOTICE. 


OUT 
STATE 


UNIVERSAL POWER SUPPLY 


For Big Board, Apple or Aim 65 
+5VDC @ 3 Amps 
+12VDC @ .750 Amps 
| —12VDC @ .750Amps 
— 1 —5VDC @ .500 Amps 
$69 95 Dimensions: 4" x 4" x1 1" 
DISK DRIVE POWER SUPPLY 
For 2 - 8" or 5" Drives 
+ 5VDC @ 4 Amps 
+24VDC @ 3 Amps 
— §VDC @ 1 Amp 


AC Cables for 2 Drives $7.50 
Dimensions: 4" x 4" x 11" 


$59.95 


= 100 POWER SUPPLY , 


+8VDC @ 30 MN 
+16VDC © 6 Amps 
—16VDC @ 6 Amps 
PC Board Design 
Dimensions: 5" x 6" x 11" 


$1695.00 
ж 4 Stot S-100 Bus ж Inculdes CP/M" 2 2 and Mani 


ж Two Separate Power Supplys Ж All Cables Provided 
* XOR S-100 Board Set ж Dimensions only 9" x 9" x 181%" 


S-100-4 System Complete with: 


2-Tandon Thinline 8" (Mode! TM-848-1 SS/DD) 
Part#S-1000-40.. . .. .. $1695.00 


2-Tandon Thinline 8" (Model TM-848-2 DS/DD) 
Part#S-1000-39...... .$1950.00 


Now we are able to offer Mitsubishi thinline drives 
0500 model 2896 for full 2.4 megabytes of formatted 
storage. All S-100-4 systems with these drives will 
include a full 6 months parts and labor warranty in- 
cluding the drives! Part #5-1000-34 


Apple 8" Disk Controller Card $395.00 
ZNXA Dual Density, Single & Double Sided - Auto Boot 


Disk 2 + 2 Single Density Single or Dual Sided 


Complete line of add on drives for Apple 
CALL TOLL FREE FOR PRICES 


Circle 420 on inquiry card. 


| Hayes - Smart Modem 300 Baud Orig/Ans Director. 


TERMINALS 


Televideo 910+ with green screen. $575 
T.V. 925 $739 T.V.950 $945 
Adds Viewpoint Model 3A+.......$519 
Zenith Z-19 


PRINTERS 


Epson MX-80FT 

Epson MX-100FT 
Okidata 82A 80 column 
Okidata 83A 132 column : 
C-ITOH Prowriter | $525.00 
I.D.S. Microprism Model 480 . $565.00 


8" DISK DRIVES 


. Two for 379.00 ea. 
; . Two for 529.00 ea. 
QUME DT-8.540.00 ea. Two for 529.00 ea. 
Tandon 848-1 395.00 ea. Two for 388.00 ea. 
Tandon 848-2 525.00 ea. Two for 519.00 ea. 
Mitsubishi Model 2896 DS/DD 475.00 ea. 


SA801R 


$1795.00 


TERMINAL 


ж Feather Touch Capacitance Kybrd. зж 60 Key Standard ASCII 
*SOROC Type Screen Attribute Set ж 8 Special Function Keys 
* Half Intensity * 20 Screen Editing Keys 


COMPUTER 


* XOR S-100 Board Set ж Includes CP/M* 2.2 
* Programmable Keyboard Set * 8 Slot S-100 Bus 


S-100-8 System Complete With: 


Shugart 801R Subsystem* (#S-1000-22) ...$2675.00 
Shugart 851R Subsystem* (#5-1000-23) ... 2925.00 
Qume 07-8 Subsystem* (#5-1000-24) 2950.00 
Shugart SA 400 Minis (#S-1000-25) 2350.00 
Complete System, No Drives (#5- -1000- 21)... 1795.00 


*Available in Horizontal or Vertical Cabinet 


| Ask about our Low Cost MODEM Software 


Hayes - MicroModem 100 Ser/Por 110/300 Baud . , $275.00 
. $250.00 
165.00 
235.00 
350.00 


359.00 


NOV. - DCAT 300 Baud Direct Con Ans/Orig. 
NOV. - AUTOCAT Auto/Ans/Orig Direct Con.. 
NOV. -APPLECAT 300/1200 Baud Direct Con. 
PMMI - MM103 300/600 Baud (S- 100) 


* MADE IN U.S.A. BY AMERICANS * 


* EAST * 11 Edison Drive, New Lenox, Illinois 60451 
ж WEST ж 6182 Garden Grove Blvd., Westminster, CA 92683 


S-100 MOD KIT 


by XO 


For test or systems applications. 
Complete S-100 12 Slot Main- . 
frame with Disk Drive Power Supply 
for 4 Drives. 
SPECIFICATIONS 
Regulated 


Unregulated +5V @ 5A 


+8V @ 30A 
+16V @ 6A ER 


$225.00 Kit with 12 S-100 Bus Connectors 
$255.00 Assem. and Tested with 12 Bus Connectors 

$15.00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6" x 10" x 18" — Shipping Weight 25 Ibs. 


Low Velocity 
Whisper? Fans 
Only $18.00 ea. 
Finger Guards 


$2.50 each. 


100 MEG! 


IN YOUR S- 100- 12* 


Ee wee = — 


Introducing a major breakthrough in technology... 
The removable cartridge disk called the Alpha- 
10“. 10 megabytes of removable storage space 
(14 meg unformatted) with the speed and reliabili- 
ty a Winchester offers. The complete system in- 
cludes theXOR Z-80 based 64K board set, theS1- 
MOD power supply/mother board, the Alpha-10" 
drive (w/ 3 cartridges), sitting alongside a Shugart 
851 DS/DD multi-sector floppy disk, CP/M” 2.2 
software and manuals, and we'll even throwiina 6 | 
month parts and labor exclusive warranty. 


(#51000-75) $3995.00 


If you already own an $-100-1 2 w/2 floppies buy 
an Alpha-10" upgrade package. Includes Alpha- | 
10" cartridge drive, cartridge control board, S-100 
interface board w/all necessary cables, software | 
and manuals. System price includes 3 10 meg 


cartridges. (#9-1000-80) $1995.00 | 


*Extra cartridges available(#M-2000-5 1). $50.00 
AL PHA: 10" is a product manufactured by IOMEGA” CORP. 


SEE US AT THE WEST COAST 
COMPUTER FAIRE! 


Civic Auditorium Brooks Hall, San Francisco 


March18,19,20,1983-Booths #1844 and# 1846 


Don't miss out... Be sure to call, write or 
visit us to get a 1983 Winter/Spring 
Catalog 


ALITORN 


Post Office Box 3097 B e 


k FREE Х| 


Plastic library case supplied with ай | 
disketies purchased from California Digital 


52495, 


Prwate labeled for Cattornia Dagitat by one of the most 
respected producers of magnetic media Each diskene 
ı5 Certified double density at 40 tracks To тоже 
extended mede Ме ай drskerte аге manulaciured witha 
reinforced hub, 

Each box of diskettes 18 supphed with a kee pasic 
hbrary case 

Soti sector CAL-501. Ten sector CAL-510 


Ten bores ‘22.75 ree | 


1,95 


4116 150ns. 


5%” DISKETTES 
WITH LIBRARY CASE 


26.50 


Your Choice 
SCOTCH 
MEMOREX 
VERBATIM 


4027 4K dynamic 250п5 
4116150ns. 16K 

4116 200ns. 15K 

4164 150n5 БЗК 128 retresh 
-11256150п5 256K 


21102 200ns 1K stabc 
211.02 450ns 1K stauc 
2112 450ns 2K Static 
2114 300п5 iK x 1 
40-143TMS 450ns aK к! 


Single Side Double Density 
Soft Sector 10 Sector 16 Sector 


MEMOREX] 3481 | 3453 
V 


5257 300п5. АК x ! 

6116 P3200ns 2K «B 

6116 P3150ns 2K х 8 
6107/2167 1005. 16K x t (20 pitt} 


744D-16 | 26.50 


2708 45Dns 1K x 8 

2716 450ns AK ха 
2716TMS 450ns Tr-voltage 
2732 450ns 4K x B 
2732350ns 4KxB 

2532 450п5.4К x 8 

2784 350ns 8K x 8 
27128350ns 16K x B 


Oouble Side Ooubte Density 


[ scoren | 7450 [145-10 | 745-16 | 42.50, 
VERBATIM| 550-01 550-10 | NA — | 4250 
MAXELL | MD2-D |MH2-10D MH2-16D| 45.00 
DYSAN [104/20 107/20 | NA |4850 
DYSAN 96| 204/20| NA | NA |5950 


EIGHT INCH DISKETTES 
Single Side Single Density Single Side Doubte sa T3 


ит [740.0 | 29.50 [SCOTCH 
a ЕГ 
IDYSAN | 3740/1 [39.50 JDYSAN — | 3740/0 


Thirty Two Sector 
SCOTCH DB SCOTCH 


a зп за.‏ ست 


GOLD EDUE CONNECT@RS 


S-100 .125" ceners each 
Ілізлі solder’ .250" row — 22,05 Е 
итча wire wrap "UD 
Bullins И-ДА. , 250" 
Sulllng Iti-i el, wW iw 
Sulllns / Altair . 1407 
AGU Counters Gitnidairsdi) 
22/44 Kim Eyele 
36/72 Digital Group S/F 
36/772 Diki Group WAY 
43186 Motorola 6809 S/I 

| 43/86 мас. 5800 4 AY 


WVEGRAT ED CIRCUIT SOCKETS 
Low Profile Wire Wrap 


[tL ll BAJES eer be 
iube M tul o, r9 G 


Microswitch т 


ASCII 
KEYBOARD 7 


| "LL. = 


TTE -a ш. 
А ИНЕ = Ha 
HEHENMNENENNEN - H COMPOSITE 


Each keyboard comi ains B high relati ly Hall Effect keys. MONITOR 


| Dutputs seven bit parallel ASCH MIC-H15D5 3 Lbs. $159 


Ideal monitor 
for classroom 


3:24.95 


"iip Beane hp hirie Lod eom] Ey Lii енп on Hand 

CAT righs т Kester Бел [шея 5 i naim тй ur 

ingis im. 3m. Er ng nigweng Sete: valli T5 ee is шан bor ы HS 
AIRS TS) Ши bolh of fene unde tor only Soo Gand sare SS m FISH 15] 


EN 


hz kii 
eh oor 


MOT Bez) 9» ut» Morac oe apes Parma and fe dich, cel De orco Vices genes 
этке Чи жуте $35 00 айдарлы CAL ECT) 19 Ша 


Foreign orders: 105 shipping. 


Warehouse: 


MEMORY 


2732 EPROM |) 


4.95 


ICh 4027250 
#4116150 
1СМ-4 +16200 
ICM-4 164150 
ICM: 41256150 


STATIC MEMORY 
ICM? 1L02200 
ICH-21L02450 
ICM-2112450 

ICM- 2114300 
ICM-4044450 
ICM-5257300 
ICM-6116200 
ICM-6116150 
(CM.6167100 


= 5-100 Gold 
$2.95 


AL PINENT i ا‎ ET 
ARA К улыр COTRAN wat eo E vey E vestre dua A e 


Shipping: First five pounda $3.00. 
Excess will be refunded, 
California residenta add 64% sales tax. 
Open accounts extended to state supported educational institutions 
and companies with a "atrong' Dun & Bradstrect, 

15608 Inglewood Blvd. 


IA ITAI 
Torrance, California 90503 


д т=ш=» 
Pe 


= „а . 


— ae 
t ja 


450ns. 
Eight Inch Single Sided - 
One 


DYNAMIC MEMORY 


175 
175 
150 
5,90 
Avaiabte March ВЭ 


EPRO 
ICE-2708 

CE 271 
ICE-2716TMS 
ICE-2732 
ICE-2732350 
ICE-2532 
ІСЕ.2761 
ICE-27128 


5 1050 
Avetable March B3 


Three Inch Rigid Floppy 
HITACHI-AMDEK call for pricing 


Five Inch Winchesters 
SEAGATE 506 6 Megabyte 
SEAGATE 512 12 Megabyte 
TANDON 603SE 14 Megabyte 
WESTERN DYNAX removabie 


Upon request, all drives are supplied 
with power connectors and manual 


DB25P 


тту 


$2.50 


cach 10-25 
31.60 21.10 $I 
2.35 2.00 


D гере 
Ені? male 
DEYS Tomate 
DE Irod 1,530 
OAK mo 7.35 
PAIS Toma 3.25 
DA hand 2/1^ 1.60 
DH 451° mide 2.90 
12334 228 enle 4.35 
ри hend J/P LUA 
DRT mue 1,20 
LCS Female 4.00 
BC horet зА 2,25 
DAUL ilt 5.50 
P1108 female 9.30 
DD30 laod 2/P 2.40 


1,25 


2,13 


> 
= c 


- C ~) СЗ em نز‎ 
Cute uw 


{44 کے‎ ш Wi $4 — ы tl =з oL 
>. >% + foc ч Ф - 7. 2 
осо <=. 


Se 


CEN CHON UE 


17-30460 т.605 6,72 


RIBHON CARLE CONNECTORS 
17/43 $" disk 4. il — aU 
20/40 RS-U 5,63 5.03 4.70 
23/30 n" disk 3.00 — 5.15 ve 


Eight Inch Subsystem 
Two Siemens FOD100-8 disk drives with power supply, 
4" exhaust fan complete with all necessary power cables. 
Same as above but with: 


Sieger 8018 MSO2801 *1195 Olivetti802 CAL2802 *1250 
Shsgart 851A. М$02451 1450 Qume 078 MSDBDT 1450 


ECLIPS 
100 


695 


INDUSTRIAL S-100 MAINFRAM 


Susabie for пощи and кыйыгы appkcasons Constructed bom 304 

brushed Macruess иесі Молан 500 wan torod power supply provats 
- B vols 20130 Amos and 2.16 volts al 4 Amps Suppkod with standerd 18 stoi 

Faraday monot board Aun lary swacned AC cecoptaces The Eckpse 100 

can be ener tabe of rack mounted Proessors lor тте nally mounting a ton 

e Winchester hsh diee 
Tho Ecpso 100 i De perket mauntrame to Li the vod igh by ihe 
noa Getunct TE! Corpor aon EPS 100 50 bs 


TOLL FREE ORDER LINE 


(800) 421-5041 
TECHNICAL & CALIFORNIA 


213679-9001 


wet 002480 


sal. 


T— | 


Each additional $.50, 


COD's discouraged. 


Visitors by appointment. 


California Digital 


Post Office Box 3097 B e Torrance, California 90503 


SIEMENS 


FDD100-8 
8" DISK DRIVE 


10 Drives 5209 e 100 Drives 5175 


includes $1800 worth of free software: 


Buy before month end and California Digital ә Digital Research 2.2 CP/M ® NorthStar Bazic 
will supply, free of any additional cost, 50 € MicraPro Wordstar € Spelling Checker 
Diskettes and a 5%" Flip & File. € Electronic Spreadsheet € Microsoft Basic 80 


The Morrow Micro Decision offers one of the best values in small business computers. Standard 
features include 64K of RAM, 4MHz Z 80 CPU, two RS232 serial ports, dual density floppy disk 
controller capable of supporting four disk drives, and a 200 Kilobyte SV4" disk drive. The unit is 
powered by a low noise switchingpower supply. 

The low profile enclosure should btend in to most any office environment. The Micro Decision is 
delivered complete with CP/M 2.2 as well as Basic 80 and Wordstar. Available options include a 
Second disk drive and a video terminal. MDS-MD1 18165. 


California Digtal has recently participated in the purchase of several thousand Siemens FDD 100.B tloppy disk drives. 
These unts are electronically and physically similar to that of the Shugart 801 A. Any applicalion that wilt accept the 
Shugart will work with the Siemens FOD 100-8. 

All units are new and shipped in factory sealed boxes. Because of the extremely tow pace we expect a quick sell out 
SEA-F1008 17 Ibs. Manual and power connectors suppited Iree upon request. Also avaıtabte’ Two drive subsystem 
supplied in metal enclosure with п power Supply and exhaust fan. S750. 00 CAL- 2F 1008. 


16 BIT MICROPROCESSORS STATIC MEMORY BOARDS 


681-6587 байшин 8066/0087 Micropiocessor bran’ 395 00 , r 
СӘ1.Ж87  Сошнил SOBA/BOBS dual B bj s CAU SH сосила краі Stabe Б} 6776 би os 
MERICO . ra i ‚ 
MATRIX PRINTERS MARE, Sem emp Gb тасма oo AT men lia 
Star Gemını-10 incon tractor 100 char/sec parae! — STR-GtO 35500 Dere 25 bit add mu 
Star Ecipse SOFT Irichion & tractor j STR-EBOF3 29700 Ampex Dialogue 80 green screen, two page. function keys APX-D80C 795 00 4s укка: атк 6 bıl E aso 550 GB; 820 GedbOut Аат 20 32« 5456 memary 4X 
Okıdala 82A serat A parallel 9; paper OXI-82A 45900 Ampex Озаіодџе BÛ amber screen two page function keys APX-DBOA 79500 a omas Qata Systems Ligning cent bound эзш 
©мдатаВ3А seralé parallel ts paper OKA 69500 Ampex Dialogue BÒ green screen Setectnc keyboard APX Det е SINGLE BOARD COMPUTERS бнк е л 1295 BF pu static RE 
kidala 84A senal& parallel 15 paper OK?-8.t 107900 Ampex Dialogue 81 amber screen. Seleciric keyboard APX-D&81A ! Й t Vah Т 
Okidata 2350 (new) 350 char/sec OK!-2350 199500 Ampex Tauch Term screen command for dala entry APX.TBO а con ss ek 79500 ©5826 мены SEDE CU TEC Иа ma 
EpsonMX8CF T with graphirax, fiction racior feed EPS-MX80FT 519 00 Wyse horz & veti spld screen, metat case detatch keyhd WYS-100 82500 AMO.280 Advanced Micra Digi floppy & 6t 75000 x 
EpsonMXI 00 wilh graphlrax, 15" paper EPS-M X100 625 00 Televideo 910 emulator 1Vl-9:0C 59500 TELFOG1 — TrlelekK FOCS Singte baart RECTES DYNAMIC MEMORY BOARDS 
NECBO23A parallel 9'* ' рари, graphes NEC-8022A 485 00 Televideo 910 Pius block je TVI-910P 59500 самі сї 67500 CAL D256 Сано Dreau 258K пулан: mem 
Anadex 9500А high speed 15 paper ADX-9500A 127900 eevideo us olock mone : 2 мола Dros y ory E 
Anadex 9501A high speed withgraphics ADX-8501A 127300 Televideo 925C d^tatcnautu keyboard. 22 lurichon keys TVI-925 79500 8 BIT MICROPROCESSORS 80581 — SDSystemsEapandoumi2SéKdynam« AUD 
Daiasouth 180 hugh speed ! BO cps 15 081-180 129500 Televideo 950 graphic char 5р screen 22 functions 70-950 98500 651.280 — Godknut2808 bi CPU 21 bit anienced CCS ма Нанна на арче "rà SK ont me 
Quantex 7030 corespondence quahly 180 cnar/sec OTX-7030 153500 IAM 3101-10 detatchabie keyboard. green ІВА 3101 119500 address 250 00 М-во facut ner! Syse СРББ idha 
Prowtiter 8510 patatiel 9'+ paper PHO-B510P 39500 Zeatn 2-19 keyboard 2TH-219 165 0 ULS-2810 — Cabfotma Compite: 2-80 micioprocesya 275 0 | БЕТ р] 
Prowler 8510 senal 9*r paper РЯО-85105 63900 сунын ` 505.58С200 SPSystems SAC 200 2-80 
Prowmerll 15° paper PAG-2P 75000 Adds Viewpoint A1 detaichabre keytoard ADD-VP1 1e msrroproressm 27500 
Pemitanık P300higr ispeedprinier 300tines pet тапше = PTX-P300 4500 00 Adds Viewpoint A2 xy cursar. geen screen ADD-VP2 e ie ДЕД. ү уеныннан Syaterit ? Б] 2880 INTERFACE BOARDS 
Pnntronix P600 ultra igh speed 600 ines per minute PTX-P600 615000 Adds Viewpornt АЗ emulator ADD-VP3 ae «&rüpmcessar 99 Mi S1 Noura еч © Коча t 2 «aul 
Mannesmann Taty 1805 200 char/sec seral МАМ-1805 165000 _ [AR B0 Тат lech ates 2 80 vuln teo RSZ i dpas'm —— "Se Chen = 
WORD PROCESSING PRINTERS FLOPPY DISK WE ROLLERS 3959 tms atti goes as Лиепа ТТ x 
NEC77t0 5Schar/second. sanai interlace NEC-77:0 237900 CUNT: чыр 2 A 
NEC7730 same as above only parekelinleiface NEC.7730 237900 A { { L Е . J cai =:  GatbautDisk One dovbredensuiyhiC265 3H50 | CA 000 cotes уын ы mM 
NECISID 15 sera MEC 107800 | REZ T int mtlwuCtt HM M e Gnd iret 1 nn oat aw 
DdjjoG 2040 chanser senal DBL 630 225000 48K Plu S PES BI go Designs Dish Jockey | Senge 2250 (ат йл. Coctnitiniacs u отирик que 
tet HRI 1 daiseywhee! BTH-HR1S 5500 i н ". К н ч 
| Brother HAD! senabnterlace BIHHAIS 89500 е, £CS-2422 Саманта Computer 2422 with СРМ 33900 fo “a ong aii uir ei Te 
Smith Corona TP-? dasywheelprniet Sera SCM-TP1S 65900 TAR-ODC Тадея Eleckomcs йпшде deny 41900 PA fuh Санына Computer E u 7 Аы - m 
Starwnter F10servat PRO-FIOS 1.27500 x ранын f5 TM Соларна Crimen 5 pert рамна! ээле 
Starwriter F 10 paratiet PRO-FIOP 117500 ТААС, аен Berin SANG ORO nos 


EPSON MX80 = CPM OPERATING SYSTEM SPECIAL FUNCTION BOARDS 
APPLE BRAND PRODUCTS СӘТ:СРМ22 бойосо: СРМ 2 2 for Osh Опе 8 би en ewe OC staves Мастын S TOHFCC 


aperatian 1000) Aare a 
$ APL-48P Apple Plus 48K RAM ОВТ-СРМЕБО колаи 86 tor Disk One tor use 26500 my ii мын кнын wh е 
۴ us - wilt 8 2 пт E па 
L-—. N B APL-DSKI Apple desk wilh contioller card 56000 GBY-CPMAG байн CPI B5 Ip: operation with un (mm gr faint oe (f s cuir fnt ie 
APL-DSK2 Apple tisk wilhoul controller card 49500 8686 board мш клик" tinct co is 
XITEN HARD DISK CONTROLLER t , йы инн ағат „сенд! фар 
GBI-DSK2 — Gedbaut Disk Il haunt hsi, contenile E95 00 TPP A Tee sue EL wn tam Mew M^ ұ 
GBT 0563 — Dodbout Dita lil на бж фрее ПН ор бен af Seater «а dua IIl 
|. XiN-GIO Xen 10 Megabyte Gallium had disk 1995 00 MDSANS06 — Morrow Desens Wintneder 10r fit} 
XTN-15K 16K RAM card tor Agpte 11 5900 $=ап де ЛБ 19510 "w s 
| W000 Western Oiqital WD 1000 inat 5 10 49500 T" Е ety Е. e 
= Ир ЕРА De a EE пур lea LE Я 1+ ы 11500 | RANA SYSTEMS EPROM BOARDS Da ar 44 а nit P — epe 
i DIET 1 E zn n ELIT x « Mes a 
= prd gene " чертой u gin pede me^ BAL 130k 9 RAN-APL1 Apple add on disk deve will controller 52500 Tr AGE ык Baie ко гий fats e параз та тъ 
МЕГ: JE т: рст E OMS старт vote НЕС ГОГ 16900 | RAN-APL2 Apple atli on deve withanl Contrellei 39500 SSAI РВ! НА янам Ur imi Ма 276 = m E 490 
AEC SEH qam pita pee: coaerTev urn grade сална: ALG 1287 129.00 АРУ Digital Reseatch "ОК онха ve dy А ME i А > p mes CAN 
nina) open ames biisii perpen sen БЕШП 159 00 CALIFORNIA COMPUTER SYSTEMS hoard » oo 
eT DER heen Ge анын. ТИН А 69e | CCS-7710 Asynchronous Seral Imerface 25.00 
fru П T See ep Pen lay 1 idem tet! LE LE] = 
ram = а= Н Ton t re o E CCS.7728 Centiomcs Рағане! interface 95 00 
МЕТ, JERI Lipid crdor РСН: 32500 CCS-7720 Apple Paratle! Inleiace 9500 
REL БЁН Pura dri МГ. 87500 CCS-7114 12K Rami/Piom Module 11500 
BMC 11 Corapen aet PME. 148060 27300 CCS-7424 CalendauCtock Module 9500 | 
ВАН TF AGE гайн misao ВЫЕ а 1 - 32900 CCS-?440 Prpgrainmatle Timer 950D 8 
DIL. nier cand fos Appr isi parer НЕН BACHECA 149.00 CCS-7811B мертебе Processor tor Appte Il plus 31900 
Санев іна Їн U” HER egi tpr marin CDG Boo $3900 
—— casses iniu unies Lb dpud 395 00 MOUNTAIN COMPUTERS, INC D ҮҮТ 
Атат га ВЫ ee АМО 349 00 ` ` if T 
apt coke E hgh agi BÜB miai mamiy AMD ?38 00 MTN-CPS CPS Miltitunciron Card 16900 © a Р È ü 4 $ 1 
Arges inde: Il Seed! айе сты EEG ДЕЕ]. Ий! 475 00 MTN-TCLK Clock/Calentlar T a А 
a HTN-STLK Supertatker 50200 14900 » i : 
—— kl i z в MTN-ROMF Rorn Plus with Keyboar iter 16900 rs 
— MTN-ROMRTR Пот Winter with Eprom socket 145 00 РА 
MEN-ADDA A*D/D+A Converter 26900 e 256 kirspmaci rum ima pn ph dé gram anm 
MIN-8SR .X-1D Contro! Card tor BSR sysiem 149 00 e Ovtrane megabyte imm y using |nenew 
MICRO SOFT уагем НАМ chips 
MSF-SFTCRD _ Miciosok aah cart! 24000) || "карсымын. 
= LI d ы 
Hayes Micramadem 100 8-100 modem HYS- 101 31900 | MSF-IGKRAM == Microsoft 16K RAM cad 12500 р еви npe аву 
Hayes Smar! Model 25232 HYS-232 22900 VISTA boundry within a megabyte at | 
Hayes Місготодет ll Apple chiect connect HYS-MM2 27900 | e 2 pines ca Sister ЯВИ, iam j 
HayesChronogeaph ume & date HYS-CHR232 199 00 ven A заб ب‎ card aan EX us m к= шп 
Novaton Са! acousne connect NOV-CAT 1.19 00 . «2 Vision че Lantos ады 2364 بسا‎ ыгыр! gni | ч. 
Hovabon D Cat биесі connect wa handset NOV-DCAT 16900 HCI-CNTRL Micra Sci disk drive controller 8900 HL T vede ; рис крс ا‎ ar Р m e 
Novation 212 are ра iri adi 595 00 FOURTH DIMEN SION Ы *1 Qs thas A Th "man, | 
ion А E zm 2: una M rien É 
ас тю 21900 | FON-SPRORY Super Drive-35 track Apple add on 32900 | ar = EE у A cba К ИЖ аы erm Mmm 
reversal 10JLP direct connect. hne poweied UOS-TO3LP 15900 | 1i z m ш rary CAS ot RAS a n portai suh Upped 
Universal Le биесі connect. auto answer UST 209 00 SORRENTO VALLEY ASSOC | و ن‎ tl es зи и х eer 
Universal 202 direct connect baud. halt duplex UOS-202LP 18900 SVA-221 Seg ыб prys deny cont otar 36000 =p - inj fs Hi ats 
Universat 202LP direct connect 1200 baud. fH duplex UDS-212LP 45000 | Sya-222 faute ved unis ét Cowell otter 360 00 үш — =н N^ i " gon Fe 
quan аза | direet connect with terminal cable SGL-MK1 8900 S¥A-223 Sayi o осле Ged (rubo боту 47500 EE ата wt P d 
ADVANCED BUSIMESS TECH и , 


єт ao Pera acct app cám Pelri or my 


TOLL FREE ORDER LINE 
Shipping: First five pounds $3.00, Each additional §,50. (800) 421 -5041 
Foreign orders: 10% pips i a Excess will be refunded, a д à 


Cathforni Hn 3 
ha JI LLL CE TECHNICAL & CALIFORNIA 


AST: KEYN j key gomme Sew ol ppt Ba 


and companies with a "strong'" Dun & Bradstreet. 2 1 36 79-9001 
Warehouse: 15608 Inglewood Blvd. Visitors by appointment, ` ‚ 


"Evaluation 
Kits 


MICROPROCESSOR COMPONENTS 


| шый 7400 НАНБЫ 


LUI ыш. fike Pat Но. **Ping Pilca ры} No. **Pins Price MICROPROCESSOR EHIPS— | — DYNAMIC RAMS Pa! No. "Р {эи 
SN7400N 14.19 SN7472N M — 28 SN74156N 15 59 м Мия | Pari No "Pus Puce M 7045IP] 11 COS Pemper erem 
SN740IN 14 19 SN7473N 14 35 | SN74157N 16 59 B Cui =| a ps | 1103 18 3024х1 {20005} 99 7045Е0иКи" 8 SlopwatchChip, XTL „.. 
SN7402N 14 .25 SH7474N 14 35 SN74160N 16 „69 | -. 8 my im A més es t4 95 As 16 ee ieee е ES ER з 7106СРІ. Ad 3% Digit A/D(LCD Dnve) - v 2. 9.95 
SN7475N : = Ls ۽‎ wre Gr) tu 5 x ns /14 il Terni ; ы 
мын мою Û SNN в 35 | юлын 16 во | МОМ: ta Uyaga eon meme] 3 ПЫ) 16 visent) 163.81295 три ар Урий C 1195 
: x MCESQ?CP — 4B UPU m Cork pr RAN 3g | 41160-4 16 :6.384х125015} 1.49 - 8/10 95 ie h «gil; iL rive) д 
SN7405N 14 25 SN7479N 14 4.95 59741639 16 .69 6 4B APGE e [BUMP &q& | 4164N-150 16 65.536x1 (150ns) 7 95 -8/59 95 TIO7EV/Kit* ab IC. Сиси Board. Qusptay ... 29.95 
SN7406N 14 29 SN7480N 14 .69 SN74164N 14 69 || щй 4D СРО. 5и cre serian Nemo 5 | 4164N-200 16 65.536x1 (200ns) 1.49- 8/54.95 7116CPL ab 3v OigitA/OLCOOis HLO , 16.95 
SN7407N 14 29 SN7482N 14 1.19 SN741655N 16 69 f пы ар CPU! RAN) 595 | MM5261 18 1024х1 430025) 49 - 8/1.95 TMTCPL ab 37 DigilA/OLEDOis. HLD. 15.95 
SN7408N 14  .25 SN7483N 16 59 SN74166N 16 89 [шз уга = me LIT 11.95 ММ5262 22 2048x1 (355ns) . ,.. .49— 8/1.95 720105 Low Batlery Voll Indicator ... . „ .2.25 
SN7408N 14 25 | SN7485N 15 59 5НТА17Н 15 2.70 | UM M четин — n theca: 16. ai (250ns) MKA096 495  72051PG в CMOSLEOSlopwatch/Timer . 12.95 
SATION 14 25 | SN7486N 14 35 | SN74I70N 16 1.29 | "00 35 | мм8280:2 15 16-284: (150) — 189-871495 МУМ М StopwatchChip, XTL m 
SN7411N 14 25 SN7489N 16 2.25 SN74172N 24 495 | — — 280, тал, 7808, 28000 SERIES MM5290-3 15 dat 12007 7206CJPE — фа  ToneGenerator Mer 4.95 
ч 16.384x1 (200ns) ‚ 169- 8/12 95 E 
SN7412N 4 35 SN7490N 14 39 SN74173N 15 69 || 80. CPU (MK38BONIT80C) 2MHz . — $495 | мм2904 16 16-3841 (25008, 148-8/1095 || 7206СЕЧ/Ки° 1& — ToneGeneratorChip. XTE 7.95 
SN7413N 14 .35 | SN749IN 14 59 | SN74I7AN 15 68 [| Zan cna 2 Dus Agynchrongus Rec Trans 118% | MMS298-3 16 802% (20005) 4d aevo 2 
SH7414N 14 48 SN7492N 14 39 SN74175N 16 69 [| 2800мА 40 Direct Memory AccessCurcuil ... (5.95 > STATIC RAMS TeO?AEV/Kw" 44 Freq CounlerCinp, XIL 7.95 
SN7416N 14  .25 SN7493N 14 39 SN74176N 14 69 | 280-P10 40 Paralleii/ CinterfaceController 595 | 3101 16 (65015). 149 7208 Е Seven Decade Counter 15.95 
SN7417N 14 25 SN7494N 14  .59 SN74177N 14 58 | ZB0-S10/0 40 Serial 1/0 (TxCB and AXCB Bonded} 1595 | 2101 22 И (4505) BIOI p, ,..... 2.49 | 72094 &  ClockGenerator 395 
SN7420N 14 18 | SN7495N 14 49 [| SN7AI7SN 16 149  280-S10/1 40 Senall/O(LacksDTRB) ,. , 1595 | 2102 16 1024x] (350ns) ZEE LA B4 4 Func. CMOS Stopwatch СКТ ` 13.95 
SN7421N 14 35 SN7496N 18 49 574180 14 Ба Z80-510/2 40 Serlall/O(Lacks5YNCB) . 5595 | 21102 16 1024х{ (450ns)LP — .......... 1.49 F2{SEV/Kil* Fa 4 Func. StopwalcnChip, XTL 14.85 
Е : 780-510/9 40 Serall/0 . 15.95 | 2111 18 256х4 (45015) В111..,, ... 2.95 7246AlJI PR 8 Digit Univ. Counter C A 2 0.1  ..e 90.05 
SN7422N 14 45 SN7497N 16 2.75 SH74181H 24 195 280A 40 CPU(MK3880N-4)780C-1) 4MHz 5 95 2112 16 25614  (450ns) MOS MV 79166141 f 8 Digit Freg. Counter C.A 24.05 
SR7403N 18 .59 SN74100M 24 1.49 SN74182N 16 .69 || ZBOA-CTC 28 Counter Timer Circuil . 595 | 2114 18 1024x4 (45085) 1.95-8/13 721601РІ M a Diot Freg. Counter CC 19.95 
SN7425N 14 .29 SN74104N 14 89 SN74184N 16 1.95 M Z80A-DART 40 DualAsynchronousRec /Ttans. .. 1195 | 21140 18 1024x4 (450ns)LP —— 2.25-8/15 git Freq. Counte: ` -eee WW, 
: К M 16 1,95 ned МОР Access биги 17 4% Ic 
SN7427N 14 2 SN74 280А-Р10 40 Param 14} инси Comté 595 | 21141-2 18 1024ха  (200ns)L P. 2.49-8/17 95 TÀTAIPI J 4 Digit LEO Up/Down Counter C. с. coe 1.95 
25 107N 14 .29 SN74190N 16  .69 i 2141-3 B | 
ZB0A-S10/0 40 Semir (ECB and R4CB вена] 16.95 4 18 4096x1 (150ns) ө ks c3. 7224IPL #08 1С04'5 Digit Up Counter ORI. — . . . 10,85 
SN7428N 14 48 | SN74109N 16 39 | SNT419!N 16 .69 É Z80A-510/1 40 Sama (Laces STRA! 16 вы | 2147 18 40961 (7015). , `... 74.95 | 722641 — 48 аро! Univ. Counter È 29 95 
SN7430N 14 25 SNI4Y6N 24 1,49 SN74192N 16 .69 f 280А.510/2 40 Sere iO аса SYNCS) 16.95 | 2148 18 10244 (70nsj.. ....0.55 7226AEV/KII® # 5 Function Counter Chip. XTL ~ ب‎ 74.95 
SN7432N 14 29 SN74121N 14 ,39 SN74193N 16 69 280А-510/9 40 баас . 16.95 (Men: 18 4096x1 (450п5) . . 5 72401JE W$ CHOSBinProg Timer /Counler o. 495 
SN7437N 14 25 |  SN74122N 14 .55 | SN74IS4N в 69 || 2808 40 CPU (MK3BBON-6) 6M ke E T LEE E e o m 5:4 NC. W CMOS Oivide-by-256 RC Tomer 2.25 
SN7439N 14 59 SN74125N 14 45 SN74196N 14 — 89 28001 48 CPU Segmented °" $95 | HMBHBP-3 24 2048х8 {150п5) CMOS . 795 T2BOLJE "à  CHO0SBCO Ptog. Timer /Counter. . 5.25 
SN7440N 14 19 $М74126 14 45 SN74197N 14 .89 B 28002 40 CPU Non-Segmenled 5595 | HMG116-4 24 2048x8 (200ns)CMDS . 6.95 75551РА b СМ05555 Timer 1.45 
SN7441N 16 .89 SN74132N 14 — 49 SN74198N 24 1.19 M 28030 4Q Serial Comm. Controller 44.95 | HM6TIBLP-4 24 2048x8 (200ns)L P CMOS — ....7.85 75561Р0 Ы СМ05556 Timer . 2.20 
SN7442N 16 45 SN74136N 14 69 SN74199N 24 1.19 B 28036 40 Counter/Timer & Parallel 1/0 Unıl ` 29.95 Мда 16 16x4 Smeets SP . 2.25 761\0CPA — 4 BMY 2.25 
SN7443N 15 .99 | SN74141N 16 69 | SN7422IN 16 1.19 § ————— 6800/68000 SERIES ШЕШШЕТШ, CMOS (5581) .. deb p^ $ ыу 295 
SN7444N 18 .99 | SN74142N 16 2.95 | SN7425IN 16 79 | Mc5800 40 4.95 | T4C928 16 1024x! (25005) CMOS(BSON) ^ Xi паа we MT 
SN7445N 16  .69 SN74143N 24 2.95 SN74276N 20 1.95 |j MC6802CP 40 МР wih clock and RAM ` 7.95 | 740930 18 1024х1 (25015) MEUS. ....3.95 7B41CCPD ч `10Му 15 
SN7446N 15 .69 SN74144N 24 2.95 SN74279N 16 .79 || MCGBIOAP] 24 I2BXBSINICRAM 335 | 745189 16 16x4  (35ns) 93405 . 495 [| 7542CCP0O ш (MV F $} 
SA7447N 16 6з | маан 16 59 | 5нгагвзн 16 149 | МОЛ 40 Peripheral Iter Aapt(MCGB?) .. 189 | 745200 16 256x1 (80ns)93410 — ..... 3.95 | 76s0cPA 8 39 
знн 15 69 | таматы 15 1.49 | SN7a284N 16 295 | мсевзов 24 o2erbtuROMIMCGBA30:) ....10.95 | pasand мока omisi coo -395 sum n 15 | 
SN7450N 14 19 | SN74148N 16 1.19 | SN742a5N 16 2.95 || MC6850 24 Asyncnronous Comm Adapter ......4.95 | 82510 16 1024x! (50ns]O C (93418)... 1% e 1% "2 
SN7451N 14  .19 SN74150N 24 1.19 SN74365N 16 .55 MC6852 24 Synchronous Serial а dal e, 9,75 | 82525 16 15х4 {50п5 }0 C. (745289) . EE B211CPA * i4 
SN7453N 14  .18 SN74151N 15  .59 SN74366N 16 55 Sean ps saa „2а. EPROMS ATHPEPA м 2 9% 
SN7454N 14 118 нын 14 59 | зын 16 р MEO, 24 Mobos Modulator chus 18-95 | 024 24 256x8 — (lus) . 4.95 
SN74504 14 25 SN74153N 16 .59 SN74368H 18  .55 MCB8000LB 64 MPU 16-Bit (8MHz) 69.95 2708 24 1024x8 (450ns) . 395 
SN7450N 14 .19 SM?4154N 24 1.25 SH74390N 15 1.49 [| MCBB4BBP 40 GeneralPurpose int Adapter .. 895 | 27085, 24 10248 (550ns)SM00246 2.95 "W 1% 
Юпи зз з Suan 14 ver [| МСБВ652Р2 40 Mum ProtocciComm Contoler. , 24 95 | 1М822168 24 204858 EUIS 2716 eaa 698 » B IF 
MC68661PB 28 EnhancedProg Comm Ini. 8.95 z uns) . n м m 1% 
мыш и B 74.5193 16 178 B iwsanapA дп Taas | оте 2a 2048 (aso) T 7495 2 i4 ^ a 
T4302 м 8 as 7aLSi9a 16 59 тм 40 Synchronous Cala interface (SIRC) 14495 | 2718-1 24 2048x8 (350ns). ` ... 6.95 3 = id v Б 
74503 14 1% as 7415195 16 69 f insarsa — an 128 Byla RAM 16-alt 1/0 13.95 | 2732 24 4096x8 (45015). 1.995 ч Е R т T 
ам и Ш 9 Мт м 79 [| iNSB2COS 20 QclalüFlip Flop Tri-State (74C374) ..2.49 | 27580 24 1024х8 (45005) single 45V — ...2.05 и Я Bie B iu 
1455 4 m т 74.9221 16 89 | 088212 24 B-bil inpul/Outpul (745412) 225 | ММ276а 28 8192х8 (45006) "16.98 ka E te Жүз 
7415008 14 29 3 7415240 20 1.09 Ё# рра214 24 Priorily Interrupt Control 395 | MM2764-3 28 8192x8 (300ns) ` 19.95 E + t4 2 10 
7458 14 mM E] 1415245) 20 1.09 È орво16 16 Bi-Directional Bus Onver 2.25 it "5 KW E 12 a 
ALSO м 2 5 7415242 14 1.09 [| ppgo24 16 Clock Generator /Onver 225 PROMS = 2 g w 2 i 
7ASM 4 — 3s 74.5243 14 1.09 || opgz28 16 Bus Driver 259 | 745188 16 32x8 PROMO C (6330-1) 1.49 ме B Mw 79 B чаа 
741512 1 № иен н ж 74,5244 20 1.05 [| ррв28 28 System Cont /Bus Orwer (745428) 348 | 745287 15 2554  PROMTS (63011) ... 1.95 п 5 w 119 4.95 
741513 14 ж LSI 14 45 7415245 20 149 || граза 28 System Controller (745438) 49 | 745288 16 32х8 PROMI S. (8331-1) .. .. 1.95 m E we 1.18 
мм 4 вя | HP 16 078 | 7405247 16 109 [| s24 — 24 I/G Expander tar 4a Series ° 5845 | 748387 18 2564 PROMO C. (63001)... 1.95 ao mS iB 
741515 14 3» SIS 1а 40 1415248 16 109 || saos 18 16-Key Keyboard Encoder (74C922) 440 | 745471 20 256x8  PROMT S (6309-1) :,.. 5.95 M. (d : 
74L520 14 в TUSIA 1 ч 74.5249 16 109 || Sazas 20 20-KeyKeyotad Епсоег(74С923: 485 | 745472 20 52x8 РАМТ 5 (6349-1) .....4.95 1 " 
74582 1 MH | ий u м 7AL5251 16 — 59 [| isaoa? 28 Display Coniroter (746911) "gigs | 745473 20 512x8 РАОМОС. (6348р .. 4.95 FIT * 
141522 м 2% м wW з 14.5253 16 — 59 B INSB24 28 Display Conkoller (74912) . ges | 742474 24 51248 PROM TS (0118752860) 495 Speed CMOS 
74.525 14 a 1415100 14 9 7415257 16 .59 19582500 40 Asyn. Comm, Element (1058250) 10.95 745475 24 51248 _PROMOC 16340) 495 = ———— — 
744927. 14 H Tati 16 [тл 1415258 16 59 0Р8251 28 Prog Comm. 1/0 (USART) 4 49 745478 24 10248 PROMT.S (IBP28586) .. 8.95 74HC00 14 75 74HC198 74HC243 279 
741528 14 35 мян ы 7415260 14 59 DP8253 24 Prog. Interval Timer 6595 748570 16 512x4 PROMOC (6305)  .. 295 74HC02 14 75 74HC139 16 74HC251 16 1.18 
741530 14 4 fat IK A- 74L5266 14 69 058255 40 Prog Peripheral i/O (PPI ~ 448 745571 18 512x4 PROMTS. (6306) .. ...2.95 "74HCU04 14 75 TAHC147 16 i. 74HC266 14 99 
74532 14 B 1415151 шо оф 144152723 20 1.49 È 085257 40 Prog, OMA Control "oU gs | 745572 18 1024х4 PROMO.C. (6352)... .4.95 74HC08 14 .75 74HCi51 16 1.19 74HC280 14 4.95 
74533 14 35 745154 м "« 7ALS278 16 — 48 f DPB 28 Prog. Interrupt Control 699 | 745573 18 1024x4 PROM T.S. (825137) 495 B 74HCI0 14 75 74HC157 16 1.19 74HC373 20 395 
741537 14 M 74.5155 1$ | 749283 16 69 [ 0ра275 40 Prog, САТ Controlier ` "* gos | 82523 15 32x8 — PROMO.C 127518) . ,. 2.95 74HC20 M 75 74HC160 16 179 74HC374 20 3.95 
7405398 14 75 7415156 — 16 45 74.5280 14 89 DP8278 40 Prog. Keyboard/Display interlace. 6.55 825115 24 512х8 — PROM T.S [27815] , ....9.95 74HC27 14 75 74HC161 16 1.79 74HC533 20 395 
74544 d M "5157 W% @ 7415253 м 2 028303 20 a-BiiTri-State Bi-Directonal Trans 395 | 225123 16 328 PROMT.S (27519) ....295 f 74HC74 14 99 T4HC164 14 1.79 T4HC534 20 395 
74542 16 35 745158 1# uj 7415298 16 89 OPB304 20 B-b Bi-Oireclional Receives 2.4 825126 16 256x4 PROMOC (27520). .. 3.95 74HC75 16 99 74HC174 16 1.39 74HC4075 14 75 
741547 15 P5 7415160 — 16 м 1415352 18 1.29 028307 20 8-bi Gi-Olreclionat Receiver х к 2 49 825129 16 25624 РА0МТ.5 [27521] . 3.95 тансев 14 99 74HCY75 16 1.39 74HC4538 16 2.95 
74848 16 М (561 d $ 7415353 16 129 DPB308 20 B-bil B:.Directignal Receiver 5 49 | 825130 16 512х4 PROMO C (27512) . ...5.95 74HC109 16 1.39 74HC242 14 2.79 74HC4543 16 495 
74LS4 4 M 7405162 {f af 7415365 16 49 f 0рв310 20 Octal Lalched Peripherat Onver agg | 825185 18 2048x4 PRDM T.S. (TBP24581) Ws j -74HCUOM4 isunbultered. All others are bultered SandS.30tor DataSheot. 
мын он оао тае da | BEILONER S  SANEIE ER Eod Es 
CEMIE ЖАЛИ EEE a SE Tod |: Ргосгатташе Array Logic (PALS) 
7453 MW 9 74151698 10 119 745373 20 1.29 -g = 
mx и B| medium m TÆ [ишн енто LESER EU SNBEIE EE 7 im 
741575 15 И 7415170 16 149 7415375 16 69 M sg d пша: Ban (dams Р Ш х { pg рал тӧн 0 б D-r ARO-OR Quee Array risp буд) ы 9 
74576 15 (M 74.5173 4$ B 7415386 М .45 M 4500 1981 те CMOSB. ( 105 pg. 695 ФАТА ACDUISITHIM f aimi FI ren 12 рен 400-08 Gane йотар CHigh Kote] 59 
14598 м у] 74.5174 19 4 7405393 14 1.19 [| 3000; 1920 Nal’ inter q^ 46 e ew | xm Um ОСС Come +m — 238 | РФ О Qui та pot ANO OR Cai Arty [Hag буйры} 595 
74.583 16 & 7415175 % B 74.5399 16 1.49 | 0005 1882 MM. Line: BOON (1952 po) 11.95 | HEAO 19 1uppy Стин aad ANE 4% [| PISS М Ос ED impor AMIDA inert Gane Array {low йыр — 895 
1415855 15 49 | TALS FM zag | 745670 16 1.49 [| 30005 "e np tesi ЫЫ gos | MERON! 16 7-09 fa Comin] RCM — 243 | PAG М oj TI eget А-0 Invert Gr Array (Low йыр 595 
мв M 3 | 7405190 w e | asos 20 149 [ 30008 BDN Memory Dula ook (464p9.) Boa | MEET 10 Ера ОА Commi Мы 2% К рм 9 Dad Hu ABO OR lavori Gata Way (Lew Guiza) 595 
55 9 11 HH 811597 20 1.49 30011 1980 Nat. Lire ar Apnlicatians (736p 9.1 19.95 1 ( 1 PAL НАДА PR Сеш 1E-lngat AHO О va Lure ran ka ыныр з 
a tae > 30013 1983 Zilog Dala Book (64 pq ). .T9$ | н ашыннан, a РАНЕЕ 06 Оса зма agi АМ OR Gam daray 9% 
oom  TAS/PROMS* d ^ 205610 1981101 Peripheral Design (828 P0. 995 | awgi9I3A4 эрк Baud uari (TAVE AM rat Hig н Д р ? » 
74500 14 35 METI NW FF, га5251 № in Г | 
74504 — 14 45 D E 15 му № та ЕЕЕ. ET 30012 1982 NATIONAL PAL Data Bock ie: . . $5.85 
e M P. ми 95 ы 74825? W 1 dU = = ha S hou à + LIN Е AR NESTON — M 37 
4 Wo. її ұн и PMI ищ n ” E i aT TLO72CP а 139 B M LMIOCN и vt 
14509 1 39 MTS i 1# TTT ©5825 — D Subminialure (moets RS232 Solder Eyelet Wire Wrap Bege Card TLO2ACN T i тти LM700N м 5 
7450 — 1 35 мн | MsmO 4 cos АЗИИ ALLE ca r po p i 58 mne 1 a LM3AQT-5 79 LM710N М OB 
74511 14 .35 HEY Ww» 5 MSE" M iF Ети риги TLOBPCP  & 119 | 1м3407-12 79 LM711N M X 
74515 14 35 тар н E FAI" Ib 1 35 Я Роч жын! l ази 354 рбет Буни TLOS4CN mé 195 LM$340T-15 79 LM723N M 5% 
74520 14  .35 Mahi ol о Hs P ә TS Ae FA; отлаг 11/44 ТБ TaMar Руан LM301CN è — .35 LM348N 14  .99 LM733N а кр 
14522 14 35 TAS) A ot мн f oco у FS PE EHDE Loue. erae rrt у» жузт ? E й! аё /44 136 FE ype [EEE 3F) а. | LM302H 1.85 LM350K 4.95 (M739N ча tgs 
74530 14 35 5157 T wx на" 16 135 25 Pin Plug (Meals R$232 3 4 Bt, EAE Т 1256. Fida уы 2 LM304H 1.85 LF355N B 1.10 LM741CN i n 
74532 14 45 nsns ә я ман" FM 59 те = Pii Ba ali Mails ate 14 че ib Weira- LiT LM305H 99 | LF356N 8 1.10 LM747N 14 a 
745388 M 88 SMO m" 2:4 nsn A 4% , J - TT Wg ren! T ОБ WW (Pion МТ ЖЫТ LM307CN f  .45 | LM370N 14 449 LM7489N 3 $4 
745840 14 39 nsa X gw тзт B 05 E pin B nri "s -= ы MUS GTP ON Leva à LM30BCN @ 69 | LM373N 14 395 LMI310N 14 1.49 
74551 14 25 iTS 16 gp нин" н 4m ate EJI 21 Pis Regt Ar gap Seok at н 1% ikt- : 12% : LM309K 1.25 977и 14 195 LM1458CN 8 59 
74564 14 39 тма" ib гаў HS d 49% Im ud nr sg м 1 AF Coarlal Connectors LM310CN a 175 LM380N 4 89 LM1488BN 14 69 
74565 14 39 MIF 16 125 табъу W 295 915 33 hir Social oan И Pori ма. — Dnertyt LM311CN а в LHM3BIN 14 179 LM1489N 14 .69 
74974 14 55 ию ола isse as 2% 7 HM = oe i: uM E. "ont t€ | МЫн 100 MN M OUS 
74586 14  .55 "SH М та moi" 10 4% O? ED Fir рки m ^ m" Pasa! Ашуын " LM317T 1.19 LM384N 14 179 LMIB800N 16 1.49 
745112 16 55 мемо A 2A aT Шш 4 ai Ассоз5ог а —— н BHP Sh wight Ado rims LM317K 3.95 LM386N-3 а .89 LM1889N 18 1.95 
749133. 14 .55 нм н $75 2250 н 2а DE 5м Foxit DE Pest Cerca E L Ta I йрн Aga piar LM3IBCN 8 195 TLAB4CN 16 295 LM1896N 14 2.95 
745114 74534? ди! DA 15H lead ar 2415 Saray Сатана j г righe b 14 be ue 1 rm pd H 
EE Hebd tor C425 SAT LAPSINA sjo sum; - | NESWA 14 49 LM3189N 16 159 
CA3010H = j DEl1TH Haad fat pL AT Sores татат М BME anny Айар 7 4 LM320K- 12 1.35 ME529A 14 295 LM3900N 14  .59 
CA3013H 2 15 3 GUSH Ка V [i550 Sirds Саглана D ME шр Г LM320kK-15 1.35 МЕ531У 8 295 LM3905CN 8 1.19 
CA3023H 3.25 t ТОНГЕ" EBU вас Вала irate 13207-5 89 |  NE536H 8.95 LM3909N а .99 
CA3035H 595 = LM 328T-12 69 NE540H 4.95 LM3914N 18 3.49 
CA3039H 1.35 LM3gI5N 18 3.49 


LM3916N 18 3.49 


CA3046N 14 88 
RC4136N 14 1.25 


CA3059N 


LM320T-15 89 | NESAAN м 795 
Gag: LhN23K 595 | NESSOA 14 1.95 
LM324N 14  .59 | NESSSV 8 35 


{ 


LM337T 195 M558N 14 6 4 | 
СОЗ 38^ "Les For Socket Required, See Column After The IC Part No. LM338K 6.95 ME 16 295 CLADE " 335 
. M3 4 ; 
сию м 29 бике s то | LOW PROFILE (ТІМ) SOCKETS | WIRE WRAP (GOLD) SOCKETS) ies" S | ен Чо | ово а тз 
CD4002 14 — 298 (б 14 178 CD4508 24 335 1-9 10-99 — 100-999 LEVEL #3 шз 10-99 100-999 LM340K-12 1.35 | LM567V 8 88 MORE AVAILABLE 
CD4006 14 — .89 C04042 16 69 (0450 16 — 88 E س ج ج‎ 
pin LP .16 ‚14 13 8 рїп .49 .45 .42 
CD4007 14 — 29 CD4043 16 78 CD4511 18 88 14 pin LP a? 15 14 10 pin WW 65 62 59 Digitalker™ 
пасон іЫ i^ PP i 78 С04512 16 89 16 pin LP 19 17 16 14 ріпу 65 ‘62 59 1 te = 
-89 CD451] 24 129 18 pin LP 26 24 23 16 pin WW 69 ‘65 63 = 4 
CD40 4 289 | срт 14  .89 | Co45:55 24 179 | 20 pin LP .30 E 25 18 pin WW 89 ‘85 79 DT1050 Applications: Teaching aids, 
CD4012 14 15 CD4048 16 .39 CD4516 16 ‚98 22pInLP м 28 26 20pinww 1,09 1.05 99 appliances, clocks, automotive, telecommunica- 
CD4013 14  .39 |  CO4049 16  .39 С04518 16 .99 24pInLP 33 30 .28 22 pin WW 125 1.19 1.15 tions, language translations, ete. 
E ee | ee 315 $93 | CDSS. 16 $39 # ТИР Ay Sh 9 24 pin WW 1.29 1.23 1.48 The 011050 is astandard DIGITALKER kl! encoded with 137 separate 
oe IE" < CO405! 16 79 (04520 16 ж 36pInLP AB A? 39 28 pInWW 1.89 1.50 1.45 and useful words, 2 tones, and 5 diferent silence durations. The 
3 — 16 79 C04526 16 1.19 рор 49 ah 43 36 pin WW 1.85 1.75 1,63 words and tones have been assigned discrete addresses, making it 


Cosi?) 16 — .75 
CD4018 16 789 
CD4019 16 .39 
С04020 16 .75 
CD4021 16 79 
C04022 16 4g 
(04023 14 28 
CD4024 14 69 
CD4025 м — .23 
C04076 m$ 
CD4027 4 
C04028 ЖФ 55 

ы 

м 


= 5о!Чег1ай Standard Tin & Gold Also Avallabla — | 40 pin WW 1.99 1.89 1.79 


$40.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each 
California Residents Add 62% Sales Tax Send $1.00 Postage for your 
Postage — Add 5% plus $1.50 Insurance FREE 1983 JAMECO CATALOG 
Send 5.А.5.Е. for Monthly Sales Flyer! Prices oe to Change 


Мы Order Elettronece -Wardah 


ameco : 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
| 2/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 


CD4053 16 9 
CO4056 16 295 
С04059 24 7.95 
CD4060 16 ‚89 
С04066 14 39 
CD4068 14 38 
CD4069 14 29 
CD4070 Мм 39 
С04071 14 .25 
CD4072 14 — 29 
CD4073 14 E: 
Cn4075 14 29 
CD4076 16 79 
CD4078 14 49 
CD4081 14 29 
С04082 14 .28 
CD4093 


CD4528 16 1.19 
CD4528 16 1.19 
CD4543 16 1.19 
CD4562 14 6.95 
С04566 16 1.39 
CD4583 16 2.49 
CD4584 14 .59 
C04723 16 119 
CD4724 16 1.19 
MC14409 16 13.95 
MCi4410 16 13.95 
MCi4411 24 11.95 
MC14412 15 13.95 
MCt44t9 16 7.95 
MC14433 24 13.95 
MC14538 16 1.19 
МС14541 34 1.19 


possible to output single words or words concatenated into phrases 
or even sentences, The "voice" output of the DT1050 is a highly in- 
telligible male voice. Female and children's voices can be synthesiz- 
ed. The vocabulary is chosen so that It is applicable to many pro- 
ducis and markets. 

The DT1050 consists of a Speech Professor Chip, ММ54104 (40-pIn) 
and two (2) Spesch ROMs MM52184S SR 1 and MM52184SSR2 (24-pin) 
along with a Master Word lisi and а racommended schematic 
diagram on ihe application shaet. 


DT1050 Digitalker™ .........$34.95 ea. 


С04029 
С04030 
С04034 
(быш 1 89 


DT1057 — Expands the DT1050 vocabutary 
from 137 to aver 260 words. Incl. 2 ROMs and specs. 


DT1057 ................. $24.95 ea. 


508 BYTE February 1983 Circle 219 on inquiry card. 


JOYSTICKS PADDLES 
JSA (2)... $6.95/palr | JSP (2)... .$4.95/pair 
TV GAME SWITCH 


Switches TV to video game 
or computer operation, 
Used on Atari. 


TGS-1...$2.95 ea. 
JOYSTICKS 
ISK Tapar Pots __ 2 
25-1800 aa Poe suas 
ГЕРА Е Илем 


et Pots 54,75 
у a0 vie tom 


Waller in Саза... s 34.95 


JS KNOB Knob for 554 ,100K,150K .... . 3.90 ma. 
JVC KNOG Knob for JVC-40 ........ TET 17 


RADIO CONTROL CIRCUITS * . 


Ideal lo use for 

* Tays, hobby crafts, robots, trains 
* Burglar alarms * IR data link 

* Remote slide projector contrat 

* Consumer remote dala links 

* Energy-saving, remotely switched lighting systems | 


ee Fiche 


A complete 6-channe! digital encoder and RF transmitter; tow power, 
at frequency of 27MHz or 43MHz, a field strength of 10,000uV meter 
at 3 meters. 9V operation on chip RF oscillator/transmitter, on chip 
4.6 regulator. Up to BOMH2 carrier fraquency operation. 


controls for indoor/outdoor 
or dual monitoring — can be 
extended to 500 faet. Con- 
tinuous LED .8^ ht. display. 
Range: -40*F to 199°F, .40"C 
to 100°C. Accuracy +1° 
nominal]. Calibrate for 
Fahranheil/Celslus. 
Simulated walnut case. AC 
май adapter included. Size: 
BX"L x 34"Hx 15,70. 


a 
er 6 7X4 “ 
کے‎ 


JE300 . $39.95 


BOOKS 
NATIONAL SEMICONDUCTOR — iNTEASIL — INTEL 
30001 Nationat CMOS Daia Book{1981), . . = ..... 5. $6.95 
1640 pages) 74C, CD4000, and A/D Converters 
30002 National Interface Data Book (1980). . аы 56.95 
(704 pages) DP, 058000. 053600, 055700, etc, 
30003 National Linear Data Book (1982) . $109 Tür a £11.95 
(1376 pages) LM, LF, ADC, DAC, LH Series 
30004 National Series 80 — Board Level Cornputer(1980) .. - .$4.95 
(224 pages) 
30005 National TTL Logic Data Book(1981) ........... caus $9.95 


(624 pages) 74001.51 .Н,5, and DMBODO Series 


30006 Above (3) 30001,3,5 as set . .$24.95 


мю National Memory Data боса (1060) а [ТҮ 
idi pages) RAMS, ROMs, PACs, EPRÓNMS Балыг 
300088 interit Dats Sook (1947). , ب د دوو‎ - SS 


(256 сереш Counpieta ыча 

Motions AudiaMtadio Handbook 1980). , AS 
4240 pages) Preamps, AM, FM & FM Starea, Power Amos. 
Моа! Lineas Applieaian Handhorh (EUM ....... тї 
(7136 pagen; Application Moles, Limra: Pes, mic 

Nalon FAA, Qala Bock (TMT M. 
176 pages) Data Shee! PAL Dean 


393 Dog Data Boch (100) 12.95 
{541 pagan) Microprocessors ahd Support Chigi 
QD hia) Compansnl Gals Book 11001 gum. 


[nA pg.) Full dala shecrs fo inlel's producta mol, mare 
гї, micropscc „ periph & indiri producta 
eie! Peelpiveral Design Handbook [1481] 

028 pages) Full data henis anpücabon notes lor inisi 
pipet db dete cormponnnip 


Week Mum eare ура $200 [vh | 

tele | for bet! Abed atten pt جاب‎ mandi 

А ہے بے‎ e ت‎ 
сню 


Reged COMSITUCION graves. аныш 
ASEO ичиге! сыа 


DTE.8 Panel Widih 7.5" aketàpsábonhsus ee 
ОТЕ11 Panel Widlh 10.13“... s, 927.85 
OTE-14 Panel Width 13.5* ..,,............ $29.98 
DTE-20 Panel Width 18.25" ...,...,....... $34.95 


Mostek DC/DC Converter 
+5 VOLTS TO -B VOLTS 


A ee | 


Battery Checker 


Easy-to-use hand-held battery 
checker tests AA, AAA, C, D, and 216 
batteries. A multi-colored meter 
shows if battery 15 good, weak or 
needs replacing. Size: 6% “L x 214 “М 
х 1-7/8"H. 


xut fund va ee $6.95 ea. 


Circle 219 on inquiry card. 


ТДА L a "Ме a I, PF 


DOBLE E 
Part No. 2551194 


Part Но. Р54070 


No DP$-1 


He Diss H.Wi € 


Part Ha, #59410 


may, mic 
лым. 47:40887 
Ho: = 6.1% 


Par! Но. FCS-604A 


HE E IF bu 
JE224 Kit, ...... 
JEZZAR лме 6 Uri 


cant 


Part Mo. 855018-1. 


hats Kaytee d «29d 
{тю е Elg Сма 


mit 
wre 


| LM1871N ВС Encoder/Transmitter Chip . .51.D5 APET саада morhesial, mall hi busing, сарсан үтү TEI МЕРКЕГЕ 
| A complete RF receiver/decoder, used at either 27MHz, 49MHz or b aye ym ac i pi >ш MENG; Рим Ww тар жыгы lpm за 
72MHz, It provides 4 independent channels when used with ЕМ 1871 Part No. K-53 $15.95 
(2analog, 2 dig.) operates from four 1.5V cells, Crystal controlled. r à tins: » 
LM1872N ВС Receiver/Decoder Chip ...... $2.49 84-Key Keyboard CONTROL 104-Key Keyboard 
SRX1504 — 49.435MHz Crystal (LM1872N) . . .$3.95 DATA 
SRX1505 49.890MHz Crystal (LM1871N) ...$3.95 Ома Entry 
ameco Digital Thermometer Kit Barta к 
Dual sensors switch ne 
ст CA153A .....,... $68.95 | ғт2 shales вм |CA148 , .. 599.95 


Color; heycaps: black, bius, red - cover black w/beips base. 21% *39* х 3% 


BUG BOXTM — 49 individual compartments 
a Stores 60 B-pin or 30 14. or 16-pin DiPs * Heavy du- 
ty infection molded plastic • Clear plastic cover 
slides & locks * Cover marked winumbers 1.30 
s Compartmeni size: 1" x 3.75% x .5" deep » Box 
size: 4.0" x 3.3" x .6" * Weight: 2 02. 

BUG BOX™ 


Please specify color cade: (B) Blue, {Н} Red, (VW) 
White, (Y) Yellow 


Рогі No./Cator Code QTY PRICE 
BGX.001.( Ez а А 1 5 2.29 
BGX-010-{ Ja 2 „ 10 19.99 
ANTI-STATIC 
BGX-O0t-{ JAS ... wae 1 5 3.29 
BGX-010-( JAS. as 10 23.89 
BUG CAGETM — ›2 cations Hort быр ботен. 
Өшп tores oF Bug Trape + Мод рп 
kig + duly bon moded plasie 
* Fach cage hea Û H . 2 - oar 


25-8 5 +7" »4 союға 
е Саа Gir DR" a 5° 6 m 
iviibbie — pipe күнөсү cotos code 15; Bnar. t) 
Bed, Cay hihe, ГТ] Yoter 

Price 


Pari Ho Cahir Cote 
BOC — )zCapeaWiiar ca] .$11.95/рип. 


BUG TRAYIw —- оез ., Bug Cage * Мой) 
1 Comparte J 05^ а 


PA Bit = 


AR 
BTH-O0! Нанна Bug Tray <. пм 
ВТҮФӨ! Vanisi Bug THEY «a2. 195 
ато — Dpsn Bug Tray 19% 
BTX4Q) — i ol each Bog Tray C ам 


STANDARO DIP JUMPERS 4 


АИ pars ціа em рйи dus үйр ntis tomes chery 
po Um Eon 


Е 
M wet 17 тр 
LEES I NE 7% 
м x | 124 
M т | 256 
M = 3.8 
м 
ork 4 шеп? шщ Г» od 
BARI 59113 98 м и" *15 
Dm аппа м ж | Lit 
OPEM кзн М це | 29 
Dumb P UA ыны м »c | 4m 
51360 зым м m= | зс 
5.24 à suu | x» | 38 
ia d моти м Fr ER | 
mink H = | 159 
Hint} м т зы 
[D T H ar |м 
кони н mw | $3 


Send SE. for Monthly Sales Fiyert Prices Subject to Change 
Mal Crea Electronics Worldwide — S Py 
5 
ane lameco >=: 
NANS 


POWER SUPPLIES — KEYBOARDS 


POWER SUPPLY + 5У00 dr 1 AMP REGULATED 
Cutest -SPDC 7j ТА debs + ЛРС) 
pup uni 


POWER SUPPLY ca "T AMP AEGULATED 
* Ln 
fal Cae Bid var ie 


POWER SUPPLY +5106 gr 5 AMP REGULATED 
gat 1134 AC, 47-LUBN E. Гры SHDC Милн c 1 amp. EVEL fr 1.3 лер. Мше си: 
ини ы Rippa Б Naha TV cum, ЪШҮ р-р — 7 тамне torum. UL peered. 

Д а ATIG H -wi 288 fes зны mietti 


¥ LÀ д + 


POWER SUPPLY Adjustabda Switching $ 24VDC 10 5 =. 
4 TINIE SVDC v Sh ANIC ы а ВА HDC 664 EA. СА. MODE o 1 А. үр 
А тиын. mp |1ЬҮЙС SEBON; Оры 


Part Ne. is. K8595012- ^ ‘Fits inte ОТЕ-20 Enciesum) 
MICRO SWITCH a KEYBOARD 


Part No. &8$022 [Fits inte UTE-20 Enclosure} . ..,. . 
HI-TEK 58-КЕҮ KEYBOARD 


JUMPER AND CABLE ASSEMBLIES 


510.00 Minimum Order — U.S. Funds Only 
Calitornia Residents Add 5¥: % Sales Tax 
Postage — Add 5% піца $1.50 Insurance 


ELECTRONICS 


1355 SHOREWAY ROAD, BELMONT, CA ico 
21833 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 


Vranaaee pen Tech 
5 Mp4 ML ON тън 

=. реген m ^ че 
. . $19.95 aach 
Ё лыр Гр в 


iie on руск ђе 1 Sane нои ivar 


524.95 each 
Delteon 


fw 4 1: 
.$29.95 each 


POWER SUPPLY +S¥O0 qz 7.5 АМР, 12V00 @ 1.5 AMP SWITCHING 
ыма USVAT АДАН d 2 вади ТАС. tz ia 1 E ap 
rae E | agar E Lay, PINO А f 


Гоа vat f piret арр ЗАЙН! pori- 
ag Bh. poe сый bi E 


$49.95 tach 


POWER SUPPLY 4-Channel Switching Pewar Supply 


сиби oq pena ead ا‎ vestra MrpiCabeert. іа: 
+» WDE or BA. STOC & ТА: » I @ IA. ITTO 1 


p Led um 21% bwrw pie Ad FF oon oul: 


Gage 
pel u 16%. OBL o (7/87 a 6032 7 wi! Ub ln 


LE 


vhi wills Phat & 2471.5 


573.35 sach 
559.35 each 


+ @ ад 6 a 


| enan, pow 1 Pew d cabin 
iret Wt 392 iba aB Pet 


EXPAND YOUR MEMORY 


TRS-80 to 16K, 32K, or 48K 


**Medsl t = Fram 4K to 18K Requires (1) One Kit 
Medel 3 = From 4K to 48K Requires (3) Thras Kits 
Leer m From 4K to 16K Requires (1) One Kit 


** Model 1 equipped with Expansion Bosed up to 4BK Two Kils Roqguired 

— Опа Kit Required for rach 15K of Expansion — 
TRS-16K3 *200ns for Color & Model ill ......., $12.95 
TRS-16K4*250ns for Model I.. .. ..$10.93 


TRS-80 Color 32K or 64K Conversion Kit 


Kit comes complete with 8 each 4164-2 (200ns) 64K dynamic RAMS 
and conversion documentation. Converts TAS-80 color computers 
wilh E.revision boards and 11 ROMs ta 32K of memory. Minor 
modifications of 32K memory will allow lhe use of afl 64K of the 
dynamic RAM. 

TRS-64K2 (200ns) '" тездапезез = 4B} әфв $54.95 


$" Minl-Floppy Disk Drive 
FOR e ir ЭЁ - y —— 2 


ee ain anode 
mods. ҒЫ MEM ры dove Gela) Fe бона? 
+ НОС (20 i батмак, S VIG a 


QBA таз Ult ay сіс, M laf not el 


MICRO SWITCH 69- wre Geb Pt га ox wae бтн. нра E 
pua биру урен. беседи Фири: чи P à 
вво ien мнн. ри: a umm те Но 


Cán tiily be ајы la ARES 
"in. 35 each 


+ sa 


«WH Man Бени 
рч үй ч фе ہہ‎ m. 
э , 523.35 each 


MICRO SWITCH BS-KEY KEYBOARD (PARALLEL) 
ta 3 Dues 9648 Гага. 
Caienna. 


Тени +¥, GPV фага. ИЙ 
carnii mr! MMB Encoder Chg 


уыз 
. 588.95 each 


-" P азаа и à 


*. Bibs. 


BUG BOX" 
STORAGE 
SYSTEMS 


BUG CAGEM (BGC-001- — ) with Bug Boxes 
LS! BIG BUG BOXTM — Gesioned io store 


агае BC ч. Вовік сив. Capacito and Diodes * DW 
md en (hres с сатуын тине measair +" v 455" à 

deep + Tape wical aed moe houronint 
Quaders included. * Heavy La А wyeclaon тейин 
plastic в Has sire 4 9723 3" x b" = выне: 1.78 or 


LS BIG BUG BOXT'M 
aa 


" cn T 7 : LEM : 
ханы } а ти Jar 
AMTLSTATE: 

ВХ OGI; ЈА tos 1 $429 
a xot a$ 19 V 


BACK PACKTM — rer achasue labais tor (ha 
Beck of ICs * Shows saact interes logic ir. etalon 
Ла IC pins = 532 tubos in each packages тен 
semra lark lobers) » Fach packager fie b, 14 1 
24. ZB aw 4Q qun Ia ° Combo package inchs 
1088 labels Гог TTL and CHMOD iC» 
a Mciopiocusuor paciens conia Pad lates 


Part Мо Descripbian Pricu 
BPT:012 TTL ЕЕЕ 17.95 
BPC-013 CMOS ' 6.95 
РЫ 212 Camba , 14.05 
BPG? ل لیاف ادا‎ 0.05 


Cohort 

Самын 

he a Sim reel fan eene trae a 
сла Mints ад 

пле 34712 31 Es] E rd e 19 

53993 мт м w wu ШГ +9 

mei è mhinn) — a боле ea 1} bet 

ерт THI 40 dmim Ж 15.28 

uma Mims | a am ж IRS 

STANDARD 0625 SERIES CABLES 


pump тилдүү m Чі wm 
sey aud Wan ada al A وس‎ rofa Ouf MY. 


BTANDARO CARLES 


PartNo. Cablelength Cera Pa 
D825P.4 4 fea 1.DB26P $7.95 
DB255.4 4 fret 1-0B255 8.49 
D825P.4.P á egg 2-DB25P 13.49 
DB25P.4.5 d leet 1 DB25P/1 08255 13.75 


DB2554.8 


Spec Sheats — 30c each 
Send $1.00 Postage for your 
FREE 1983 JAMECO CATALOG 


tori 2.08255 


13.95 


• Single-Sided 

• 77 Tracks 

a 400/800K Bytes 
Capacity 

* Industry Standard 


The FDD100-9 8" Floppy Disk Driva (industry Standard) fealures 
singte or double density. Recording mode: FM single, MFM double 
депу. Transfer rate: 250K bits/sec. single density; 500K bits/sec. 
double density. The FOD100-8 is designed to work with the single- 
sided soft sectored IBM Diskette |, or eq. disk cartridge. Hard- 
sectored option available. Power: 115/230VAC бг 50-60Hz, + 24VDC 
@ 17 amps тах, + 5VDC @ 1.2 amps max. Unit as pictured "rin. 
(does not include case, power supply, or cables). Size: 8.55"W x 14*L 
x 4.5"H. Weighs 12 Ibs. Incl. 868-ng. manual. 


PartNo. Price 
Е00100:8 Guy lior....a-.-----..-$269.95 each 
FDD1008 Guy 2107 ............... $259.95 each 
FDD100-8 Виу 10 for ........4.+. $249.95 each 


2708, 2716,2732 & 2764 EPROM Programmer 


JE664 EPROM PROGRAMMER 


8K TO 64K EPROMS — 24AND28 PIN PACKAGES 
Self-Contained — Requiras No Additional Systems for Operation 


М. سد‎ ——— а 
er FAO = RGEC 


er ا‎ ren URNA = Feng [n- 
sw "AC, boir, а күзү {жр Cate Cini hd 
ا‎ аа fects иаа mech ons oad pucst » Voy. 13-E э ONG 


rw rm 
ЈЕ664-А EPROM Programmer. . . $995.00 
JEB65 — RS232C INTERFACE OPTION — thest665 А5232С Interface 


AttemBes & Веле. г insu PIS me; 
Option implements computer access 1o ihe JEGG4's RAM Sample sollware written In 
BASIC provided lor TRS-80* Model |. Level II Computer Baud rate: 9600 Word 
Lath: 8 bits + odd рагу. Stop bits’ 2. Oplian maybe adapled to other computers, 


JEB64-ARS EPROM Prop. w/JE66S Option . $1195.00 


Assembled and Tesled {includes JM16A Module) 


EPROM JUMPER MODULES — tre вы s JUMPER MODULE [Peso 
f Urze i aa ud n Made rad per «eis AOb = proce peser. posu 16 
tee {РИА 4 combgerey (POM socium connecte, Ку Ted paicat EFRON 


Pari 

Ma. ЕРАМ EPROM MANUFACTURER PRICE 
ША Hir AMD. Mtr Naseng inne 1c $14 95 
Ju ha $$ 02516 — Inlel, Motorola, National. NEC, T! $14.95 
JM 140 T3577 ta Motorola, T1 (+ 5.-12, +12) , $14.95 
Ju уд 1052512 Motorola. TI $14 85 
Ju 378 rai AMO. Fujitsu. NEC. Hitachi, Intel $14.95 

Wed. Uu TA 
MC VEL 754 ‘Stes 314 as 
JHB 2764 йы на 
тты TUS! n $14 95 


UV-EPROM Eraser 
VM 
BN 


тает 2708, 2718, 2732, ITH, 1310, 2522, ZA. Eros up bu Û chips 
меа $1 miram (5 chip In 27 mikes) Masinialng тыгыла алии 
Фаг af one inch Special canchartive Нурла Mines анада мы sia tit 
bulíd-up. Вар да анну ен bo preven! UV exposure. Compe) — ому 
600" a TG" к 200". Comptete with holding tay dor i chipa. 


UVS-11EL Replacement Bulb ......*16.95 


DE-4 uv.EPRoM Eraser ....°79.95 


Sprite-style Fan 


* Эбет Ires ax delivary 
+ 3.125" eq. x 1.5668" барп 


PWS2107U Brai ai o 


*PWS2107F my 


, Muffin- -style Fan 


1üScim frae air delivery 


BS $Q. 4 1.50" deplh. 
+ 10 yrs. cont duty af 20°С 

* Impedance protected, ambients to 70 °С 

a 115V ОНОН 14V. Wt 17 oz 


MU2A1-U [бапан H di" ae .$9.85 ва. 
*MU2A-IN Nen 108007 .. 51495 04. 


BYTE February 1983 509 


EPROMS STATIC RAMS 


1702 Ins 3.00 
2708 450ns 2.99 2101 450ns 1.85 
| 2758 5V 450ns 9.75 2102-1 450ns 79 
om U er TMS 2516  5V 450п5 5:75 21021-2 25005 LP 1:55 
| 2716 5V 450ns 3,49 2111 450п5 2.49 
2716-1 5V 350ns 7.85 2112 450ns 2.69 
TMS 2716 450ns 8.75 2114 450ns 1.75 
| 2532 5V 450ns 7.85 21141-3 300ns LP 1.85 
| 2732 5V 450ns 6.49 21141-2 200ns LP 1.95 
roouc t ©, 2764 SV 450п$ Сап 2147 55ns 8:95 
Ф МС 68764 (5V 450ns) Call TMS 4044-4 а50пз 3.20 
ріп TMS 4044-3 ns E 
DYNAMIC RAMS Ma 25008 FE 
4 ns . 
VISIT OUR RETAIL STORE Inc 3S7 a aue 2.00 ТММ 2016 200ns 5.49 
е МК 4108 200ns 1.75 
AND RECEIVE A 5% DISCOUNT! MM 5298 250ns 1.75 eaters 200 et 
Hr. со: oe HM6 116-3 150ns Call 
SANTA CLARA. CA 95050 2110.2 сооп: ТТЕ M6 116-2 120ns Call 
3250 KELLER STREET, #9 2118 5v 15055 cal -6132 300ns Call 
; = : MK 4816 5V 300ns a 
INTERFACE 4164-200 5V 200ns Call LP = Low Power 
4164-150 5V 150ns Call 
RESISTORS 
la WATT 5% CARBON FILM 6500 
ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 1 MHZ 
50 PCS. SAME VALUE „0200 6502 5.49 
DPB304 2.25 100 PCS. SAME VALUE "0150 6504 6.90 
058836 1.25 1000 PCS. SAME VALUE "0125 6505 765 
3 E um 
ЧГ 6522 7.95 
е Will Beat TEE. 
| 6535 19.95 
6551 11.75 
BARE BOARD 14.00 | | е: 
КІТ mr, Any Competitors seoza заз 
| x 6532A 11.95 
6545А 27.95 
ASSEMBLED 45.00 | 65514 11:95 
*Appte is а trademark of Apple Computer, Inc. Dp i ! | 3 MHZ 
í C es . 6502B 11.95 


741500 SERIES 


74LS00 .24 7415123 .95 7415253 .BO 4000 25 4086 90 
74LS01 .24 7415124 2.90 7415257 80 4001 30 4093 90 
74LS02 ‚24 74L5125 .95 74LS258 .80 4002 30 4098 2.49 
74LS03 .24 74LS126 .79 74LS259 2.80 4006 90 4099 1.90 
74LS04 .24 7415132 ‚75 74L5260 .60 4007 25 4502 90 
74LS05 ‚24 74L S135 .49 74L S266 .49 4008 90 1503 60 
74LS08 ‚24 74LS137 .95 7415273 1.60 4009 45 +308 1.90 
74 LS10 ‚24 74L5138 .75 74LS275 3.25 Boo 28 ате ae 
7ALS11 .30 74L5139 .75 74LS279 .49 | Bais So ie ac 
74LS12 .30 7415145 1.10 7415280 1.95 2013 45 4214 1:20 
74LS13 .40 74LS147 2.20 74.5283 .95 Jumbo Red 10/1.00 Wain 90 4515 2'$0 
74LS14 .B9 74LS148 1.20 74LS290 1.20 [Jumbo Green 6/1.00 4015 80 4516 1.50 
74LS15 30 7405151 ^75 7405293 179 [Jumbo Yellow 6/1.00 4016 45 4518 1:20 
74L S520 .24 74L5153 ‚75 74LS295 .99 4017 1.15 4519 1.20 
74LS22 .24 74L S155 .89 7415324 1.75 : 4019 45 4522 1.20 
74LS26 .30 74LS156 .89 7415352 1.49 4 Position 4020 .90 4526 1.20 
74LS27 .24 7415157 75 7405353 1.49 5 Position 4021 .90 4527 1.90 
74LS28 .30 74LS158 .75 7405363 1.49 6 Position 4022 1.10 4528 1.20 
741.530 ‚24 74LS160 95 7405364 1.95 7 Position A023 35 4531 .90 
74LS32 36 74LS161 ‚95 74L 5365 ‚89 B Position 4024 75 4532 1.90 
74LS33 55 74LS162 95 74LS366 ‚89 = === 4025 35 4538 1.90 
74LS37 55 74L5163 95 74LS367 69 4026 1.60 4539 1.90 
741538 .35 7415164 .95 7415368 69 02р 50 4543 2.70 
741540 .30 74L5165 .95 74LS373 99 2058 "dU 4555 i^ 
741542 49 74LS166 1.95 7415374 1.69 A030 Д5 "Ern 190 
74547 .75 7415168 1.69 7415377 1.40 2034 290 "EC ete 
741 548 75 74LS169 1.69 74LS378 1.15 4035 'B5 2284 30 
74LS49 75 7415170 1.69 7415379 1.35 A040 “90 ASH5 90 

| 74LS51 .30 7415173 .75 7405385 1.89 4041 120 | 
741555 .35 7415175 .89 7415390 1.79 СА 3010 . 4043 75 B0C95 "96 
741563 1.20 745181 1.99 7415393 1.79 СА 3013 1.989 4044 `75 B0C96 '90 
74LS73 .39 74L S189 9.50 74LS395 1.59 CA 3023 2.73 4046 .90 80C97 .99 
741 574 44 7415190 .89 7415399 1.59 СА 3035 249 4047 .90 BOCOB 1.15 
74LS75 .49 74LS191 .89 7415424 2.89 СА 3039 1.25 4049 50 
74LS76 ‚39 74LS192 .89 7415447 .75 СА 3046 1,25 4050 50 74C00 35 
741578 .49 7415193 ‚89 74LS490 1.89 СА 3053 1.45 4051 .90 74C02 .35 
74LS83 75 74LS194 ‚89 7415668 1.65 СА 3059 2.90 4053 .90 74C04 .35 
/4LS85 .95 74LS195 .89 74LS669 1.85 CA 3060 2.90 4060 1.39 74COB ;35 
74 L 586 .39 74LS196 .79 7415670 2.10 CA 3065 1,75 4066 75 74C10 .35 
74LS90 .65 7415197 ‚79 74LS674 9.50 CA 3080 1.10 4068 .39 74C14 1.50 
74LS91 .79 74LS221 1.10 7415682 2.99 CA 3081 1.65 4069 .30 74C20 32 
741592 65 74LS240 .95 7415683 2.39 СА 3082 1.65 4070 „35 74C30 35 
74LS93 59 74LS241 .95 7415684 2.39 СА 3083 1.65 4071 .30 74C32 .50 
741595 ‚79 74LS242 1.79 74LS685 2.39 CA 3086 En 4072 .30 74C42 1.75 
74L S96 .79 74LS243 1.79 74LS688 2.39 CA 3089 2.90 4073 30 74C48 20 
74LS107 39 74L5244 95 74LS689 2.39 CA 3130 1.25 4075 -39 12613 ав 
7415109 239 7415245 1.89 | СА 3140 1,15 pa Eo ae b 
74LS112 .39 74LS247 ‚279 811595 LS CA 3146 1.75 20/5 ae 7257 1:59 
74LS113 .39 7415248 1.20 81i57 КР СА 3160 1,15 ТОВ 30 сез тар 
7415114 .49 74LS249 .89 811507 1.65 СА 3401 322 4085 .90 74CB6 .95 
74LS122 .45 74LS251 1.25 811578 1.69 СА 3600 1.29 а 


74C89 
74C90 
74C93 
74C95 
74C107 
74C150 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
740165 
74C173 
74C174 
74C175 
74C192 
74C193 
74C195 
74C200 
74C221 
740373 
740374 
74C901 
7/4C902 
74C903 
74C905 
74C906 
74C907 
74C908 
74C909 
74C910 
74C911 
74C912 
74C914 
74C915 
74C918 
74C920 
74C921 
74C922 
74C923 
74C925 
74C926 
74C927 
74C928 
74C929 
74C930 
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STORE HO ht а ^. ‹ S 
| * N-F RI 8:30 A.M.-6:00 P.M. TERMS: Far shipping include $2.00 for UP 
Do Kau Computer Products, Inc. MIAT 10:00 A.M.-3:00 Р.М. Ground. $3.00 for UPS Blue Label Air. $10.00 
(D tone Dune C] ы | a Tuc "Cahors residente add B% Seles Tox, We 
| | | BANKÁMERICARD Tax. ifarnia residents a 2 . 
Santa Clara, CA 95050 f master charge reserve the right to limit quantities and substitute 


Calif. Residents Local Phone | notice, Send SASE for complete list. 


(800) 848 8008 i408) 988-0697 


510 BYTE February 1983 


(800) 538-8800 | ——À manufacturer. Prices subject to change without 


Circle 152 on inquiry card. 


APPLE II USERS Сат 
DISK DRIVE! ROY -omputer 
Ses" 270900 Products, 


Use with Дре I| Controller 
VISIT OUR RETAIL STORE lnc 
WITH CONTROLLER CARD - 359.95 AND RECEIVE А 5*; DISCOUNT! | ы 


$ UPGRADE on 


* — 416-200. * 


3250 KELLER STREET, «9 SANTA CLARA, CA 95050 


Diskettes 


LM301 32 LM 7.31 29 
LM308 БЫР LM/a7 7% 
LM309K 1.25 M748 449 
LM311 ‘Ga LMI 310 2.45 
А LM317T 1.65 MC1330 1.69 
— — LM317K 1.70 MC1350 1.25 
paige LM318 1.49 MC1358 1.69 
2.55 MHZ ZB0A-DMA 25.95 "ot ез Е LM323K 3.75 LMlala 1.49 
Z80-CPU 3.75 280A-DART 17.95 LM324 9 LM1458 ibis 
7B80-PIO 4:95 ZBOA-SIO/O 21,95 „ „„ 24.95 LM337K 3.90 LM1488 95 
ocr E ПА Ыл 318s T HEP 
280-DMA 16.95 - 3 
O 1405 a т ee ША To EE 
280-510/1 17:95 SERIES Z80B-CPU 16.95 BULK 
ze Sei "- 16.95 SROB CTS T SS DD SOFT 
à ZILOG 
Z80A-CPU 4.95 
Z80A-PIO 4.95 26132 Call 
280A-CTC 6.95 28671 Call $ 1.85 еа 


ORDER TOLL FREE 


CLOCK == 4.75 

CIRCUITS { JI 6802 8.65 

= B.45 

ms so SOO) 538-8800 Controllers | 

1 6809E 17.95 

MM 5375 4.90 1771 16.00 6810 2.90 

MM 58167 8.90 | 1791 27.95 6820 3.50 

ММ 58174 10.95 = | 1793 29.95 682) 3.50 
MSM 5832 6.90 1797 49.95 і 

1691 17.95 


(CALIFORNIA RESIDENTS) 
ALL MERCHANDISE IS 100% GUARANTEED 


34.95 


9000 SERIES | CRYSTALS 
36 » us зю | IC Sockets 
3334 2.39 10 MHZ 4.50 5.7143 3:90 
1368 3.69 1.8432 4.50 6.5536 3.90 ST 
1401 B.95 2:0 3.90 0 3.00 
3601 69 2.097152 3.90 0.0 3:00 
3602 1:39 [ 2513-001 up 2.4576 3.90 14:31818 3.90 
16502 1.79 [2513-002 low 3.2768 3.90 18.0 3.00 
3.579545 53:00 18.432 3.00 
4.0 3.00 20:0 3.00 
VOLTAGE REGULATORS 5.0 3.00 22.1184 3.00 
7805T 75 7908T .85 70 3:907 лаш 3:90 
7ВОВТ `75 7912Т "85 


7812Т „75 7915Т .85 
7815T 75 7924T 95 ST = Soldertail 
7824T .85 7905K 1.39 W/W = Wirewrap 
7805К 1.29 7912K 1.39 6 4 
. 7915K 1.39 : E 
2818 1-28 T924K 1:39 | osoa 390 8250 14:50 — 
Ie T = TO-220 8085A 7:95 8251 a5 
7905T .85 K = TO-3 8088 34.95 8253 P в 
8155 7.75 8253-5 1,75 
а E Ro Power Supplies 
8185 29.00 8255-5 5.20 
CONNECTORS 8741 39.00 8257 B.50 
8748 14.95 4259 5.85 
RS232 Male 3.00 8755 29.95 8272 38.00 
RS232 Female 350 EE 23.05 Baas ae An MOUNTED ON PC BOARD 
RS232 Female Right Angle 4.95 aps 3.45 8278 4.25 MANUFACTURED BY CONVER 
RS232 Hood 1.20 8212 1.80 8270-5 9.94 СЭ ORT а 
30 pin Edge 2.49 FEIF 3:75 8222 5.50 +12 VOLT 1 AMP 
44 pin Edge 2.49 B216 1.75 8283 6.50 
50 ріп Edge 2.69 FET 245 5.50 
86 pin Edge 3.90 TERIS 1 ag 650 
100 pin ST 3.90 "EM a5 56.50 
100 pin W/W 4.90 EEE 19 00 5 DO e 
23 4.75 ag.0D 
OUR 


| Do Kau Computer Products, Inc. n о A.M.- t : TERMS: For shipping include $2.00 for UPS 


| “З: M Ground. $3.00 for UPS Blue Label Air. $10.00 
3250 Keller Street, #9 minimum order, Bay Area residents add 64% Sales 
` Santa Clara, CA 95050 Tax. California residents add 6% Sales Tax. We 


V | master charge reserve the right to limit quantities and substitute 
' | (800) 538-8800 эЛ (et м Dame P manufacturer. Prices subject to change without 
Calif, Residents Local Phone pm" „>= notice. Send SASE for complete list. 


(800) 848-8008 (408) 988-0697 i 
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LIST 195 
ACP 


5995 


e Full 1 year warranty 


e Top quality— gold fingers 
e Expand Apple Il 48K to 64K 

e Compatible with Z-80 Softcard" 

e Allows system to run with CP/M", PASCAL, 


DOS 3.3, COBAL, Visicalc, etc. 


e Supplied with extra 16K RAM& has (2) LED's 
32K STATIC RAM 


2 or 4 MHz 
Expandable 
Uses 
21141 

16K 4 MHz Kit $159.95 
16K 4 MHz AST 217.95 
32K 4MHz Kit 2129-95 -39905 
e 32K 4 MHz A&T е 339.00 
BARE BOARD 39.95 


BareBd w/allpartslessmem. 99.95 


BARE BOARDS 


S-100 Sound Board $3495 
8080A CPU 34.95 
32K Static RAM (2114) 34.95 
8K EPROM (2708) 24.95 
27 08/2716 EPROM 34.95 
AC P Proto B oard 22.95 


Veclor 8800 Proto 
Vector8803 11 slot MB 

ACP Extender with connector 
13 Slot Mother Board (WMC) 
9 Slot Mother Board (WMC) 

8 SlotMotherBd(Expandable) 
Floppy PCB (8" SHUGART) 
$100 (AY5-891 0) Sound Board 
Apple Sound Board 


512 


UV “EPROM” 


Mode! S-52T 


BD37 $2.50 pas $1.95 


Astec RF Modulator 


22.20 
29.95 
18.95 
32.95 
29.95 
34.95 
39.95 
34.95 
2495 


ERASER 
Mo del 
UVs-11E 
$79.95 


Holds 4 EPROM's 
at a time. 


$325.00 


16K Memory 


Expansion Kits 
for Apple/TRS-80 


8 pcs 4116 16K 
200/250n8 
Specify computer 
CALL FOR VOLUME PRICING 


"D" SUB CONNECTORS 


$12.95 


Unreal price. DB37 
male, DB25 female. 
Gold PC mount with 

mounting holes. 
Mfg, AMP. 
Specify 25 or 37 pins. 


Feat urges: 
121200 Baud 
*40 Pin 
a 5Volts Only 


ТРЕ Pré e $128.00 


PARALLEL ALPHA NUMERIC 


BYTE February 1983 


64K CMOS RAM 


5100 (200nS) 


Uses 2716's $ 00 
or 6116's 299 
Assembled & Tested $399.00 


MOSTEK „мв 
29€... 


200.000 mocas in 
вісе — priced го move. 
Some a3 MKT excepi 1m 
refragh, MEAQIS 4Ка1 RAM 


STEPPER MOTOR 


Operates by applying 
12VDC in one direc- 
| tion and then revers- 
ing polarity (or square 
wave) Uses 12VDC, 
Clock Wise Rotation, 
Rated 3 RPM at 4 
P.P.S, with a 5 degree 
stepping angle. 


EP 
ACP 
PRICE 


$ 49° 10 for $39.95 


АК STATIC RAM 
ELL-OFF 


10/$9.90 
Same as THA 
bud designed macilically 
kr 2-б besad түктү, This 
ia и ونو ارا‎ 4Kx1 НАМ, 450658 

Onder PIN Zig 8104-4 while арузу ая. 


Zilog 
Z8 CPU 
with 
TINY 
BASIC 
Debug prog. $49.95 
Plus 6132 companion 


quasi-static RAM 29.95 


Stepper Motor 
ue" 


USED IN 
DATA 
PRODUCTS 
PRINTER 


$19.95 ea. 
CONNECTORS 


se ж т 


سے 


DB25P (RS232) $3.25 
DB255 Female 3,75 
Hood 1.25 
Set with Hood, Sale 7.50 
22/44 S/T, KIM 2.85 
43/86 S/T, MOT 6.50 
50/100 5-100 Connector W/W 4,95 
50/100 S-100 Connector S/T 3.95 


PRINTER 


19 Column Printer prints 16 numerical columns plus 3 
columns which have math, alpha and other notations. 
Each wheel has 12 positions with position 12 blank. 
Position 11 on numerical columns have decimal point or #. Utilizes 2.75" 
wide adding machine tape and a dual color ink ribbon. input data parallet 
withfourbit BCD comparatorcircuit(schematic provided). Print rate, 3 lines 
per second. Operating voltage 22-28VDC with typical cycle time of 


340mS. Size 6'?"W x 3Vs"H x 53e"Dp. New. 


$9.95 ea. 3/927 


800-854-8230 


ZRODI Om 0006-1 $1485 t 
20015 mon 2901 990 ада 1494 
ZU 958 OIA 46 KS п 
ZEON M93 MOL HHS ЮМ 3496 
Home te мо; 9565 éa 6 7] 
O мы sma 186 OS ш 
aoe 2% HIG 2990 аке 33000 
XD 479 6000 п» - NE P 
Ei HOS 000098 19065 со 10006 
6118677018 $7 95 2147 3599 5290 $1.99 
B8204454K 5905 411 599 5298 1.49 
4116-2 18g 414 469 6508 450 
41162 8295 1101 99 6518 6.79 
21DI 1103 89 6561 379 
гш 79 4027 469 6604 399 
211022 1408 4044 399 6605 799 
21002-4 1298 4050 469 9130 499 
2111 i480 4060 469 9140 8.99 
2112 34g 4096 399 93415 6.99 
2714 108 4115 149 93425 6.99 
2114.2 325 4200 7.95 
2114L.4 4.20 4402 199 ah 
2125 699 5280 460 M 
SUPPORT e 
8155 $9.95 82595895 88047 $22.95 
8156 9.95 8275 19.95 68488 18.95 
8202 29.95 8279 9.50 46505 22.95 
8205 269 6810 475 6520 6.95 
8212 2.75 6820 6.50 6522 9.95 
8214 495 6821 6.50  $530-X 2495 
8216 2.75  682810.50 6532 17.95 
8224 295 56834 1695 6551 19.95 
8226 2.95 6845 2295  ZBO-PIO 6.50 
8228 395 68472795  Z80A-PIO 9.50 
8243 9.50 6850 525 280-СТС 6.50 
8250 14.95 8852 525 Z80A-CTC 9.50 
8251 6.50 68601095 280-0МА 19.95 
82531195 6862 1095 280А:0МА 27.95 
8255 4.50 6875 5.95 280510 24,95 
8257 9.50 6880 2.49  ZB80A-SIO 29.95 
MOS PROMS 

2764 (BKx8) TS 569.95 2708 (450п5) $575 
2732 (4Kx8} TS 12.95 2708(650nS) 5.25 
2716/2516; 5V 1702A 575 

(2Kx8}TS 7.85  MM5203AQ 14.50 
TMS2716, SV,12V 17.95 MM5204Q 9.95 
2758, SV, (450nS) 3,50 

HI-TECH 

2513-001 (Supper $950 DACOS $995 
2513-005(5V) Lower 10.95 — DACÍOQ 9.95 
2513-ADM3(5Y) Lower 14.95 8038 Function Generate! 4.50 
MCM86710ASCII Shifted 12.95 — MCÁD24 VCO 295 
MCMO66740MathSymbol 1395 — LM566 VCO 1,95 


XR2206 Function Generator $.25 
TRI6026 (SV, 12V) 395 


MCM66750 AlphaConirel 13.45 
1771-01 8 & Minifloppy 24.95 


1781 DualFloppy 29.95 AY510103 (5V, 12V) 4.95 
1791-01 Dira Floppy 3695 АҮ51014А/1612 (5-14V) 6.95 
1791-020ual Floppy 4495  AY51015A/18863/5V) 6.95 
179300,05 Flappy 4495  1M6402 7.95 
1797DD.D 5 Floppy 5495 IM6403 8.95 
1691 Dala Separator 1895 2350 USRT 9.95 
2143 ClockGeneraty 38.95 16718 Àskos 24.95 
87008 bil Stnary 13.50 МС14411 11.95 
8701 10 bilBinay 2200 4702 14.95 
8703 В biiTS 13.50 — WD1941 895 
9400Vallo FreqConv. 7.25 СОМ5016 16.95 
87503% DigitBCO 1395 145825) 15.95 
140816 6 bil 3.98  AY5-2376 13.75 
1408188 bit $95 AYS-3600 13.75 
DACO DInA 595 MMB5740AAC 895 
1:24 25-49 50-100 
8 pin LP 16 ‚15 .14 
14 pin LP .20 .19 18 
16 pin LP 22 21 20 
18 pin LP 29 28 .27 
20 pin LP 34 .32 30 
22 pin LP 29 27 24 
24 pin LP .38 -37 36 
28 pin LP .45 44 43 
40 pin LP .60 59 -58 
1-24 25-49 50-100 
8 pin WW 55 54 A9 
10 pin WW (Tin) .65 63 58 
14 pin WW 75 73 .67 
18 pin WW 80 27 .70 
18 pin WW 95 .90 .81 
20 pinW'W 1.15 1.08 .99 
22 pin WW 1.45 1.35 1.23 
24 pin WW 1.35 1.26 1.14 
28 pia WW 1.60 1.53 1.38 
4g pin Ww 2.20 2.09 1.89 


ULN2003 2/8199 2N6121 3/$100 
74LS668 3/199 562652 3.95 
745377 2/199 745287 1.95 
745241  2/1.99 2758ЕРАОМ 2.95 
8259 695 74173/8710 5/199 
6561RAM 295  ZBOACPU 4.95 
LM733CN 3/199 6522 6.95 
MC1414 3/1998 8502 CPU 5.95 


* CP/M trademark ot Digital Research. Apple trademark of Apple Computer.- 


Mall Order. P.O. Box 17329 Irvine, СА 92713 
Retall: 1310BE. Edinger, SantaAnaC A92705 


TOLL FREE 


910-595-1565 


78HOSK 
78MO6 
78M.G. 
LM108AH 
LM300H 
LM301CN 


LM307CN 
LM308CN 
LM308K 
LM310CN 
LM3 11D/CN 
L.M312H 
LM317T 
LM318CN 
LM319N/H 
LM320K-XX* 
LM320T-XX* 
LM320H-XX* 


LM340K-XX* 
LM340T-XX* 
LM340H-XX* 
LM344H 
LM34BN 
LM350K 
LM358CN 
LM360N 
LM372N 
LM376N 
LM377N 
LM380CN/N 
LM381N 
LM383T 
LM386N 
LM387N 
LM3980N 
NES31V/T 
NESSSV 
NESS6N 
NES61T 
NES65N/H 
NE566H/V 
NES67V/H 
NES92N 
LM702H 
LM709N/H 
LM710N/H 
LM711N/H 
LM715N 
L.M723N/H 
LM733N/H 
|.M739N 
LM741CN/H 
LM741CN-14 
LM747N/H 
LM? 4BN/H 
LM760CN 
LM1310N 
MC1330 
MC1350 
MC1358 


LM1414N $1.90 
1.49 LM1458CN/N 49 
1.49 MC1488N .89 
2.95 MC1489N .99 
99 LM1496N .89 
.35 LM1556N 1.50 
1.98 LM1820N .95 
1.89 LM1850N .95 
3.25 LM1889N 3.10 
.29 LM2111N 1.75 
98 LM2900N 99 
1.49 LM2901N 2.50 
1.25 LM2917N 2.95 
-89 CA3013T 2.19 
1.75 CA3018T 1.99 
1.70 CA3021T 3.49 
1.48 CA3023T 2.99 
1.25 CA3035T 2.75 
1.35 CA3039T 1.29 
1.39 CA3046N 1.28 
1.25 LM3053N 1.49 
4.95 CA3059N 3.19 
95 CA3060N 3.18 
595 CA3062N 4.95 
6.95 LM3065N 1.49 
95 CA3OBOT 1.29 
175 САЗОВ1М 1.69 
1.25 CA3082N 1.89 
1.25 CA3083N 1.55 
1.95 CA3086N .80 
1.20 CA3089N 2.99 
5.60 CA3096N 3,49 
98 CA3097N 199 
1.49 CA3130T 1.30 
1.95 CA3140T 1.19 
3.75 CA3146N 2.49 
2.75 CA3160T 1.19 
1.25 CA3190N 1.95 
1.79 CA3410N -59 
1.95 MC3423N 1.49 
1.25 MC3460N 3.95 
1.40 $G3524N 3.95 
1.95 CA3600N 3.39 
3.75 LM3900N 59 
39 LM3905N 1.19 
98 LM3909N 98 
19.95 LM3914N 3.75 
1.25 LM3915N 3.95 
1.75 LM3916N 3.75 
1.50 RC4131N 2.95 
2.75 RC4136N 1.10 
1.99 RC4151N 370 
.29 RC4194TK 4.95 
75 RC4195TK 5.40 
.39 ULN2001 1.25 
1,95 ULN2003 1.50 
65 SN75450N 58 
.98 SN75451N .35 
1.15 SN75452N .49 
33 SN75453N 49 
-19 SN75454N .49 
75 SN75481N 89 
.39 SN75492N .89 
2.95 SN75493N .89 
1.90 SN75494N .89 
1.95 TI.494CN 4.20 
1.95 Т1.496СР 1.65 
1.75 ` 
74500 
745124 369 745244 $2.99 
748133 .54 748251 1.35 
745134 .66 745253 135 
745135 1.15 745257 1.20 
743136 1.69 745258 1.20 
745138 1.29 745280 75 
745139 1.29 745280 2.79 
745140 .73 745287 2.99 
745151 129 745288 2.55 
745153 1.20 745373 3.10 
745157 1.29 745374 3.10 
745158 129 745387 2.75 
745160 279 745471 7.95 
745174 1.48 745472 795 
745175 1.49 745473 7.95 
745188 269 745474 995 
745194 1.89 745475 9.95 
745195 1.89 745570 5.75 
745196 189 745571 575 
745240 2.75 745572 8.95 
745241 275 745573 8.95 
745242 299 745940 290 
745243 299 745941 290 


SWITCHES 


2Position S .99 
4 Position 1.19 
5 Position 129 


6 Posilion 


8080A CPU 
2102 RAM 
4060 RAM 
8X300 CPU 
745387 
2708EPROM 
74LS93 
2114 


942 W. Trimble, San Jose, CA 95131 


1.35 


7 Position $1.39 
8 Position 1.49 
9 Position 165 
10 Position 1.69 


MUFFIN? FAN 


The dependable, low 


f 


SUPER IC CLOSEOUT SPECIALS 


2.95 


8/29,95 
3/1.00 
8/14.50 


cost, largest selling fan 


or commercial cooling 


applications, 


e 105ctm free air delivery 
e 4.68” sq. x 1.50" deep. 


Weight - t7 oz. 
SPECIAL PURCHASE 


ee $9. 505. 


5027 CRT $9.95 


11C24 6.95 
95H03 2.89 
MM5320 5.99 
9131RAM 1.99 
EMM4402 1.89 


1103RAM  3/1.50 


8700A/D 2/16.95 


(714) 558-8813 


(408) 948-7010 


| 
7475 5 .38 


74161 5 88 


TERMS: MQ Casmara Check Banh Wee Parsoeas 
checks allow 2 weekstar processing. Include Onvers 
License and credit card #s Visa, AMEX. CB add 3% 
teryme charge. Add 3% shipping & handiing or 52.50. 
whichever is greater. Add 10% for foreign orders or 
US Parcel Post. Inctude Telephone number NOCODs. 
Prices sublect to change without nolice. Some items 
subject toprior sale. Wereservethe right to substitute 
manufacturer. Retail prices may vary 


7401 .22 7476 За 74162 89 
7402 22 7479 460 74163 a7 
7403 22 7480 Ag 74164 ‚87 
7404 22 7462 95 74165 a7 
7405 23 7483 55 74166 1.20 
7406 35 7485 65 74167 1.95 
7407  .35 7486 35 74170 1.69 
7408 26 7489 1.75 74172 4.75 
7409 23 7490 .39 74173 79 
7410 .22 7491 57 74174 .89 
7411 .29 7492 .45 74175 .85 
7412 .29 7493 45 74176 25 
7413 .39 7494 .69 74177 75 
7414 59 7495 .65 74179 1.3 
7416 29 7496 69 74180  .75 
7417  .28 7497 2.90 74181 1.75 
7420 .22 74100 2.90 74182 .75 
7421 .35 74107 .32 74184 225 
7422 29 74109 7 74185 2.25 
7423  .29 74116 1.95 74186 9.05 
7425  .20 74121 .29 74188 3.90 | 
7426  .29 74122  Á.39 74190 1.15 | 
7427 .25 74123  .59 74191 1.15 
7429 45 74125 a9 74192 ‚85 
7430 23 74126 .44 74193  .85 | 
7432  .29 74128  .59 74194 85 | 
7437  .25 74132  .89 74195  .68 
7438 29 74136  .75 74196  .B5 
7439 29 74139 ‚ВБ 74197 ‚85 
7440 .19 74141 79 74198 1,39 
7441 79 74142 2.95 74199 1,39 
7442 57 74143 2.95 74221 1.19 
7443 95 74144 2.95 74251 .95 | 
7444 95 74145 .62 74273 1.05 
7445 79 74147 1.95 74276 1.89 | 
7446 .79 74148 120 74279 75 
7447 65 74150 1.09 74283 1.40 
7448 79 74151 .87 74284 3.90 
7450 .19 74152 .67 74285 390 
7451 19 74153 .67 74290 1.25 
7453 19 74154 1.19 74288 95 
7454 .19 74155 78 74365 68 
7459 25 74156 78 74366 68 
7460 23 74157  .68 74367 68 | 
7470  .29 74158 1.65 74368 .66 
7472 29 74159 2.49 74390 1.45 
7473 34 74160 ‚88 74393 1.90 
7474  .34 74490 1.90 
741500 
74LSO0S 26 74151135 .43 74152455220 
744501 28а 7415114 43 7415247 1.10 
741502 28 7415122 55 7415248 1.10 
741503 28 7415123 1.19 7415249 1.19 
74504 35 7415124 1.35 7415251 1.40 
74.505 28 7415125 89 7415253 1.40 
741508 28 74105126 52 745257 .85 
74509 35 745132 79 7415258 98 
74150 28 7415136 .49 745259 295 
741511 39 7415138 85 7415260 65 
74512 33 7415139 85 745261 2.49 
741513 .47 7415145 1.25 745256656 59 
741514 95 7415149 149 7415273 1.75 
741515 33 7415151 79 745275 440 | 
74520 .26 745153 79 7415279 59 
741521 .33 7415154 1,70 7405283 99 
74522 33 7415155 1.19 74.5290 99 
741526 .33 7405156 .99 7415293 99 
74527 33 7415157 .85 7415295 1.10 BM 
741528 .33 7415158 .75 7415298 1.19 
744530 26 7415160 105 7415324 175 W 
740532 33 7415161 1.15 7415347 195 | 
740533 55 7415162 1.05 74LS348 1.95 | 
740537 .45 7415163 1.05 745352 1.19 | 
741538 .39 7415164 1.19 7415353 1.19 | 
74540 26 74151655 .89 7415363 1.49 | 
740542 79 745165 2.48 745365 .69 
740547 79 7415168 1.15 74153568 69 
74.5498 95 7415169 1.15 7415367 69 
74.551 26 7415170 189 74153568 69 
т4.554 29 7А4517% 89 7415373 1.89 
740555 29 7415174 89 7415374 1.89 | 
740573 .45 7415175 .89 7415375 69 
744574 42 745181 220 745377 195 
74LS75 .59 74LS190 1.15 7415385 1.95 
74LS76 .45 74LS181 1.15 7445386 .65 
740576 45 7415192 .96 7415390 195 
ТА 583А 79 7415193 98 7415393 195 
74 585 1.19 7415194 1.15 74 5395 170 
74LSB5 45 741 5195 95 7415399 2.35 
74590 57 7415196 89 7415424 2.95 
74.592 75 7415197 .89 7415658 175 
74593 75 745221 1.15 7415670 2.29 
741595 B8 7415240 1.69 811595 1.69 
74,596 .98 7415242 1.69 8105965 169 
724 507 45 7415243 169 811597 169 
745109 45 7415244 149 811598 1. 
7415112 43 VOLUME PRICING D 
CMOS TOLL FREE 
4000 5 35 4037 31.95 4069 $2.95 
4001 .35 4040 1.29 4093 89 
4002 5 4041 1,25 4094 2.85 
4006 1.05 4042 95 4098 2.29 
4007 25 4043 85 4099 2.25 
4008 1.39 4044 .B5 14408 12.95 
4008 .45 4046 1.75 14409 12.95 
4010 45 4047 1.25 14410 12.95 
4011 .35 4048 99 14412 12.95 
4012 ‚25 4049 45 14415 895 
4013 45 4050 69 14419 4.95 
4014 1.39 4051 1.10 4501 


80С95 1.50 
60С97 125 


Circle 9 on inquiry card. 


NOW AVAILABLE 


IBM PC Catalog 


Apple 1! 
Disk Drive 


Totally compatible to Appla Drives. 


ony 26979 


Controller казане ae $99.00 | 
Just plug in and run. 


ө Truly Ponatis 15 bs 
CP, 


Мога pua" fasc BO. 
Valet 5 Chnarton 

s inchik (2) Double 

Охна, Ооо Sided thin 
Gries. 9 360K Bytes each, 


ACP PRICE ............. 9 CALL 


Vista... АРА ЕТ 


Vision 80 


as reviewed in 
May BYTE ра. 266 
This is the widely discussed 
Cadillac 80 columncardfor the 
Apple Il. The Vision BOresponds to more Appletextscreencommandsthan 
any other board. It supports PASCAL, Microsofts ZBO Softcard and can be 
used as an intelligent terminal, 


List Price.... $395.00 Special Low Price....$269.00 


The Vision BO can also be used in conjunction with the Vision 40 (allows 
enhanced character sets) and the Vision 20 for lower case. 


9 Portable Business 


Computer 
е Complete eCPM 2 2 M BASIC. Magic Worh- 
shoal, Beles Word Processing, and Teach. 


ACP Prica.............anly $1785 


Add 8" Disk Drives 
To Your Apple Il 
Up To 2.4 Megabyte! 
Now "TRIMLINE V1100" with 


Tandon Thinline DS DD Drives. 


Tandon Dual DS DD. ..,.,...,. $1895.00 
Qume Dual DS DD.,,,,,,,...,,. 1699.00 
Shugart Dual BO1R :,........, 1295.00 


Vista Quartet 


Equivalent 


UNBEATABLE 
ADD-ON PRICES! 


VISTA 576K Expandable In 64K Increments 
e w/256K populated . ,...... 
€ w/512K populated. , 
€ w/576K populated.,,,..... 
VISTA/SUPERCALC/SUPERCACHE" 
e 192K with IBM SUPERCALC, Serial, Parallel Clock .,,,,, 459 
MICROSOFT RAMCARD 
e 64K w/RAMDRIVE (expandable) ....4.,.cccccccnaccsavere 
® 256K w/RAMDRIVE. ........... ООМИИН 
AST MEMORY CARD 
е 64K EXPANDABLE . 
e 256K w/PARITY... 
AST “COMBO CARD” 
@ MEMORY, ASYNCH COMM, PARALLEL 
е nS averse renee * 
e INTERFACE CARDS 
AST ADVANCED COMMUNICATIONS 
e 2 95232 PORTS sree, „ненен rot са 
е BABY BLUE 280 CARD TERM РАЕН Т Lk 
e PROTOTYPE CARD CPU P Re RTT PTR vXTFRYTPTTERVFURE€"X4R 
e EXTENDER CARD... 
e DISK DRIVES- ADD-IN (Compatibte)........... 
e EPSON ADD-ON PRINTER 
e SUPR'MOD V RF MODULATOR... es 
e EPSON TO IBM CABLE Se ДЕДА 


e MEMORY 


Y. "m 
etes 


crc rmm 


800 with 32K + 12BK 


830 Acoustic Modem 
850 Interface Module 


PERT EOP EERE PEER PT PRE KA вася he ORE ва ф 


| Microtek 16K RAM 
| Microtek 32K RAM 
Axalon 128K RAM 


ee озь 
ee ee eee 


ee ee ee ee es 


Ce 
Pr ee ee ee ie oe 


i ee tms ZSEISSIELEIIEJ 


5V4" Cabinets with Power Supply 
Single cabinet w/power supply ... 
Dual cabiríet w/powersupply 


nui Cac 


ON DISK FOR APPLE 
SAVE UP TO 4096 OFF 


знатен таараа а 


е ОДИ 


жанр teeter TEE te eee tes 


чањ ean eaeab an pag ie inn 


Агар li wip 
ang tl егіс MI 
um atm rahe TT 


Best oí all, the price... APPLE System Saver FAN 


$349 


Optianai СОЕ X Interface Card 
110 Appii 43959842534 2o. $99.95 


Surge Suppressor Fan. 


T. 
Vul Term... MORTO POE tod 
Fi WAEPTRRPTTPRRERETTETPETTPR Tm 


aam boy rA 


FCC CLASS 2 APPROVED 
MODEL. LIST АСР | Spell Stara. sass ones e 
"hüàvtvérinmopsümurmanete* - 
sant naca», ЭЭ 
Super Sort WeFTeviTyT Trey Ti Tt TT ity tt ve ont 
Spetiguard .......... *b»pverpiurevbav 
DB Master(new) 
DB Utility . !Aésphéó4bbbumnétewd-kihi data v 


MOCX U^ Grean 
BOIOCX 127 Green 200 


STARWRITET? Fit ыу ااا فيو‎ | 
us CFF Coy Wee 

PRO-WRITEF B6104 

үү? F3 Сян ire jT gai 


EEE TETEE ТТІ ТТ 


Report Vill ........, be sse ura adu 65 
Accounting PluS., osano on e kr 
N- 3H Campuler Products MP 


CLÉBSXRSANGa*4ARAIENEQR + ‹+›5- c 


Magic Window Il. 


82A 120 cps w/tractor 
ВЗА 120 cps 136 columns.., 
B4A-P 200 cps 136 col 
84А-5 Serial UNIUS Buffer 


EQUIVALENT HEWLETT 


PACKARD 


g" Green S189 $159 


Serial Card w/2K 
Graphics ROM (82A/83A) 


NEC B023 


HP41C Prog, Scientific 
HP41CV w/2.2K Memory *abeno94déa« 
Memory Module.. 
Quad RAM. ss. .,.......... 83 
CardReader..,...,..,,.,,.. 169 
i t. ^ apse hee Bh 292 
Optical Wand ., .,.,.,... 
Interface LOOP . 

Advanced Scientific. , 


Pill 12" Orange 249 199 


TERMINALS 
ТЕГЕМІРЕО 


Temi Fae Гуа рі 
Seer i 


i 170 "whinetgylinnu 


Prog. Scientific. |... . 
Prog. Business. , 


. Р.0. Box 17329 Irvine, CA 02713 


€ 144 x 160 dots/inch e Proportional spec: =a 


ing ө Lower case descanders® Nx9 dot 
matrix@ & char, sizes e 5 unique alphabets 
Greek character sete Graphic Symbols 
* 100 cpse Bi-directional logic seeking 


| T b LIBE E IT 
L4 L-DL-LIL- LIII В ey 


TOLL FREE 


computer ' 


„Ёга Tre ae eg 


цат АСР 
Apple I| Plus w/4BK Een $999.00 
Apple tl Pius w/64K TE MT 1049.00 
Appie Il System Special w/G4K, 

280 Card, Vision80 2519.00 1499.00 
Apple Ill w/128K 3495.00 2695.00 
Apple Ill w/256K 4295.00 2995.00 
ProFile Hard Disk Drive 3499.00 2095.00 
Vista Apple IIl Timecard 185.00 169.00 
“Apple Products Avaliab!a In-store Only" 


APPLE HARDWARE 


LEST 
Apple Il Disk Ilw/Controfr Б һи Б Адаш 
Apple Il Disk Il w/o ан Гү 389.00 
Apple Family System eB CALL 
Prototype Card 24.00 21.95 
IEEE-488 Interface 450,00 375.00 
Extended Warranty- 1 yr 225.00 199.00 
Super Senial Card 195.00 174.95 
Language Card 195.00 149.95 
Graphic Tablet ЛО 795,00 695.00 


“Available In store Only" 


MORE HARDWARE 


"Тыа Те in AGP 
Palm tp Pee | : Bran 
THR Paar ig5 00 RATI 
Tre Premam Parka ра Fe] (fac 579.00 


AC Рапс Beri 


Frail 22500 179.00 

AD Seria Pare 195.00 185.00 
KEYBOARD COMPANY 

Auris Heyf] 149.95 124.95 

Apoie Picos tics 4995 44.50 


гуён Trew rp 29.95 25.95 
FADMETHEL1 

up ms Spent 249.00 199.00 

VERTS wr) туг. iot 199.00 166.00 

MUTCHOS sarma 127.00 117.00 
VISTA COMPUTER CO. 

Мый Пар Cac 395.00 269.00 


Vision 40 40 coL 
enhance 199,00 149,00 

Vision20 Lo case ROM 29.95 25.00 

ABOO 8" DS, DD 595.00 399.00 

Quartet Disk Drive 699.00 

Duet Disk Drive 499.00 

Solo Disk Drive 289.00 

40 Char Type-ahead 49.95 35.00 

Wild Card 129.95 115.00 
VIDEX 

Videoterm 80x24 Card 345.00 279.00 

Keyboard Enhancer Il 149.00 129.00 

Soft Switch 35.00 30.00 

Function Strip Keys 7900 69.00 
PRACTICAL PERIPHERALS 

16K Microbuffer 259.00 220.00 

32K Microbuíter 299.00 253.00 

Snapshot Option 69.00 59.00 
VOTRAX 

Type п Talk Speech 37500 339.00 


SCOTT INSTRUMENTS 

Voice Recognitn VETBO 799.00 675.00 
CORVUS 

5 Mb Hard Disk 3750.00 2495.00 

10 Mb Hard Disk 5350.00 2895.00 

20 Mb Hard Disk 6450.00 3995.00 
ORANGE MICRO 

The Grappler VO (Plus) 195.00 129.95 
SATURN SYSTEMS 


32K RAM Card 239.00 189.00 
64K RAM Card 425.00 355.00 
128K RAM Card 59900 505.00 
NOVATION 
Anple-Cat Il 389.00 329.00 
HAYES MICROCOMPUTER 
Hayes Chronograph 243.00 229.00 
Micromodem Il 349.00 289.00 
Smartmodem 299.00 229.00 
MOUNTAIN COMPUTER 
CPS Multifunction 239.00 169.00 
RAM Plus 189.00 139.00 
Expansion Chassis 750.00 899.00 
Music System 395.00 335.00 
100,000 Day Clock 375.00 325.00 
The Clock 280.00 249.00 
A/D plus D/A 350.00 299.00 
Supertalker 199.00 169.00 | 
Introl X-10 Controller 200.00 175.00 
ROM Plus 155.00 129.00 
Keyboard Filter ROM 55.00 44.00 
Сору ВОМ 55.00 44.00 
ROM Writer 175.00 159.00 


M&R ENTERPRISES 
Sup'rterm BOx24 Card 395.00 279.00 


Sup' Switcher 6 Amp 

Power Supply 295.00 239.00 
Башы || RF 

еа s 69.00 49.00 


igre Fa 55.00 43.00 


Tha CRA Pus Z2) add 39900 299.00 
Serres Elta oe 34900 279.00 
ma Ewan Fara 69900 549.00 | 


ae Apple 11 16K 
Compatible with 
280 Soficard" ... PASCAL CP/M” 
Full 1 year Warranty. Top Quality by COEX 


Wm 599 


Also from COEX NEW EPSON 
Parallel Interface for Apple. 


| With саша ._.....539.95 


TRAM LE Dii a Onari Gore mae Paranal 
Te Loe? Ae es, odie Creer 


+ 


t VIDE Edeper. кыйа Aea CA 02725 EES ere ЕУ 


® Adjustable tractorse Single-sheet friction 
| feede Vertical & horizontal tabbing 


| NEC 8023.... 


ПТА) 554-8813 


IDS Paper Tiger 560G 80 Ü B 0 ۴ 8230 
Prism 132 (color) ra 


-Liai £795 АСР $549 


Pu Ta inmeppeng d erry 
krb Greer AI UPS Ded pes КЕГШ oa 
Lae bi Tepes rome ашаа, | 


542 W. Trimble, Зав dote, CA 05131 ۹ АЛЕНЕ 


910-595-1565 


(406} 248-7010 


Circle 9 on inquiry card. 


bac pem» 4d —— щй=ш ER ám erm cp i brem o E Н 
SST Ee R4 E uae 
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* 


TMM2016 “esere $4; 


64K DYNAMIC 2 
4164 =" $625 
ALL MERCHANDISE 100% GUARANTEED! 
DISC 


STATIC RAMS CONTROLLERS 


256 x4 (450ns) 1.95 1771 

256x4 (450ns) (cmos) 3.95 1791 
1024 x 1 (450ns) .89 1793 
2102L-4 1024 x 1 (450ns) (LP) 1.29 1795 
2102L-2 1024 x 1 (250ns) (LP) 1.69 1797 
2111 256 x 4 (450ns) 2.99 6843 
2112 256x4 (450ns) 2.99 8272 
2114 1024 x4 (450ns) 8/14.95 UPD765 
2114L-4 1024 x 4 (450ns) (LP) 8/15.25 1631 
2114L-3 1024 x 4 (300ns) (LP) 8/15.45 2143 


CALL US FOR VOLUME QUOTES 


6800 
58000 59.9 
gio 4.9 


8000 


8035 5.95 
8039 6.95 
INS-8080 17.95 6802 7.9 


ZB)0-OMA 17.50 at ае 6809E 19.9: 
790-РІО 5.75 1 195 5809 12.9! 
280-810/0 18.50 29.96 8810 2.9 
280-810/1 16.50 CALL 6820 4.9 
280-S10/2 15.50 39.95 6821 3.2 
21141-2 1024 х 4 (200ns) (LP) 8/15.95 INTERFACE Z80-SIO/8 15.95 " 6826 14.9 
2147 4096 х1 (55ns) 4.95 8T26 89.95 5840 12.9 
TMS4044-4 4096 x1 (450ns) 3.49 8T28 4.0 Mhz 7.85 5843 34.9 
TMS4044-3 4096 x 1 (300ns) 3.99 8T95 Z80A-CPU 6.00 8.35 5844 25.9 
TMS4044-2 4096x 1 (200ns) 4.49 8T96 49.95 5845 14.9 
MK4118 1024 x 8 (250ns) 9.95 8T97 £80A-CTC 8.65 39.95 6847 122 
TMM2016-200 2048 x8 (200ns) 4.15 8T98 cee Oe SIS 39.95 5850 3.4) 
TMM2016-150 2048 х 8 (150ns) 4.95 ERI ТаА0А-ПМА 27.50 29.95 | E852 5.7! 
TMM2016-100 2048 х 8 (100ns) 5.15 Dénaas Z80A-PIO 6.00 32.00 iMm RES 
HM61 16-4 2048 x 8 (200ns) (cmos) 4.95 058836 Z80A-SIO/O 22.50 5852 11.9 
HM6116-3 2048 x8 (150ns) (cmos) 5.95 МІЅС 280А-510/1 22.50 6875 69: 
HM6116-2 2048 x 8 (120ns) (cmos) 8.95 . Z80A-SIO/2 22.50 be 
HMBTIBLP-4 2048 x 8 (200ns) (cmos)(LP) 6.95 3242 Z80A-SIO/9 19.95 eu 2° 
HM6T18LP-3 2048 х 8 (150ns) (cmos)(LP) 8.95 OUS 8883 24.9! 
HMB1i6LP-2 2048 x8 (120ns) (cmos)(LP) 10.95 N£3480 6.0 Mhz т 25.3 
2-6132 4096 x 8 (300ns) (Qstat) 34.95 Z808-CPU 17.95 68486 19.9: 
: 6800 1MHZ 
Zz80B-CTC 15.50 


11C90 
Qstat = Quasi-Static 
ZECB-PIO 15.50 68800 10.9: 


DYNAMIC RAMS ZILOG "Hu 22.2 


2513-001 UP 
69809Е 29.9: 
TMS4027 4096 x1 (250ns) 26132 


2513-002 LOW 9.95 
SOUND CHIPS 
68809 29.9: 
UPD411 4096 x1 (300ns) 28671 68810 7.9! 
MM5280 4096 x 1 (300ns) 


76477 3.95 
68821 12.9! 
MK4108 8192x1 (200ns) 


2-80 
2.5 Мһг 


280-СРЏ 3.95 
2B0-CTC 5.95 


2101 
5101 
2102-1 


LP = Low Power 


34.95 
39.95 


76489 8.95 
AY 3-8910 12.95 
688645 35.9: 
MM5298 
4116-300 


MC3340 1.49 
4116-250 


4116-200 
4116-150 
4116-120 
2118 

4164-200 
4164-150 


1702 
2708 
2758 
2716 
2716-1 
TMS2516 
TMS2716 
TMS2532 
2732 
2732-250 
2732-200 
2764 
2764-250 
2764-200 
TMS2564 
MC68764 


8192 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
65536 x 1 
65536 x 1 


256x8 
1024x8 
1024 x 8 
2048x 8 
2048x 8 
2048 x 8 
2048 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
8192 x 8 
8192 x8 
8192 x 8 
8192x8 
8192x8 


(250ns) 
(300ns) 
(250ns) 
(200ns) 
(150ns) 
(120ns) 


(150nz) (5v) 
(200ns) (5v) 
(150ns) (5v) 


5V - single 5 volt supply 


(1us) 
(450ns) 
(450ns)(5v) 
(450ns)(5v) 
(350ns)(5v) 
(450ns)(5v) 
(450ns) 
(450ns)(5v) 
(450ns)(5v) 
(250ns)(5v) 
(200ns)(5v) 
(450ns)(5v) 
(250ns)(5v) 
(200ns)(5v) 
(450ns)(5v) 


(450ns)(5v)(24 pin) 
5v = Single 5 Volt Supply 


EPROM ERASERS 


PE-14 


Capacity 
Timer Chip 


Intenaity 


(uW/Cm?) 


5,200 


83.00 
119.00 


CRT 


CONTROLLERS 
6845 14.95 
68B45 35.95 
HD46505SP 15.95 
6847 12.25 
MC1372 6.95 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 39.95 
CRT5037 49.95 
TMS9918A 39.95 
DP8350 49.95 


BIT-RATE 


GENERATORS 
MC14411 11.95 
BR1941 11.95 
4702 12.95 
COM5016 16.95 
COMB116 10.95 
MM5307 10.95 


UARTS 


АҮЗ-1014 
AYS-1013 


SN N OO a O ча o 
ف‎ о ما‎ w ا جا‎ w tow 
л ол gia іл (л ол л л 


INS8250 


KEYBOARD 
CHIPS 
AY5-2376 
AY5-3600 


CLOCK 


CRYSTALS 


32.768 khz 
1.0 mhz 
1.8432 
2.0 
4.097152 


14.31818 
15.0 

18.0 
17.430 


1.95 
4.85 
4.95 
3.95 
3.98 
3.95 


ACQUISITION 


ADC0800 
ADC0804 
ADC0809 
ADCO817 
DACO800 


15.55 
3.49 


FUNCTION 
GENERATORS 


MC4024 


INTERSIL 


ICL7103 


9.50 


| 68B50 12.9: 
68B00 = 2 MHZ 


6500 


1MHZ 


9316 
9334 


PE-MT X 6 
PE-24T X 
PL-265T X 
PR-125T X 
PR-320 X 


5,200 
6,700 
6,700 
15,000 
15,000 


JDR MICRODEVICES, INC. 


1224 S. Bascom Avenue : 
San Jose, CA 95128 
800-538-5000 e 800-662-6279 (CA) 
(408) 995-5430 ® Telex 171-110 


©1682 JOA MICRODEVICES, INC. 


ICL7106 9.95 
ICLT107 12,95 
ICL76Bd 2.95 
воза 2.95 
ІСМТ207А 5.59 
1CM7208 15.95 


VISIT OUR — NEW HOURS — 


: M-W-F, 9-5 
RETAIL STORE т-тһ.,9-9 Sat. 11- 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TEAMS: For shipping include $2 for UPS Ground or £3 lor UPS Bi 
Label Aw Herma over 5 pounds require additional shipping charg 
Foreign orders, inchude sufficient amaunt dar shipping. There is ad 
minimum aer. Bay Area and Los Angeles Counlies add 67;*s Sa 
Tas, Other Calilarnia residenis add ü*« Sales Tas. We reserve Ih 
righi to substilule manulitturer, Nol reapansitées lor Iypograptisc 
errors. Prices are subject lo change withowl nalice We will maich 4 
heal any Competitor's price provided Û ia nol below eur cost. 


CIRCUITS DACOBO6 
DACO808 
DAC1020 
DAC1022 
MC1408L6 


MC1408L8 


9368 
9401 
9601 
9602 
96$02 


175.00 
255.00 
349.00 
595.00 
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Circle 220 on inquiry card. 


271 6 ре EPROMS 5395. 


АЦ. MERCHANDISE 100% GUARANTEED! 
S00 


74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
741510 
741.511 
741512 
741.513 
741514 
741515 
744.520 
741.521 
7141.522 
741.526 
74LS27 
7T4LS28 
74LS30 
741532 
74LS33 
74LS37 
74LS38 
74LS40 
741542 
741547 
741548 
741549 
741551 
74554 
741555 
741563 
741573 
740574 
741575 
740576 
740578 
74LS83 
74LS85 


Prices Slashed! 
74S00 


745162 


.24 
25 
‚25 
.25 
.24 
.25 
.28 
.29 
.25 
‚35 
35 
45 
.59 
.35 
.25 
.29 
.25 
.29 
.29 
.35 
.25 
‚29 
‚55 
.35 
.35 
.25 
.49 
75 
.75 
.75 
.25 
.29 
.29 
1.25 
.39 
.35 
39 
‚39 
49 
‚60 
.69 


741.586 

74LS90 

741591 

741592 

741593 

74595 

741596 

7415107 
7415109 
7415112 
7415 113 
7415114 
7415122 
745123 
74.5124 
7415125 
7415126 
7405132 
7405133 
745136 
7415137 
745138 
7415139 
7415145 
7415147 
7405148 
7415151 
7415153 
7415154 
7415155 
7415156 
74LS 157 
7415 158 
7415160 
7415161 
7415 162 
7415163 
7405164 
7415165 
745166 
745168 


745163 
745168 
745169 
745174 
745175 
745181 
745182 
745188 
745189 
745194 
745195 
745196 
745197 
745201 
745225 
745240 
745241 
745244 
745251 

745253 
745257 
745258 
745260 
745274 
745275 
745280 
745287 
745288 
745289 
745301 

745373 
745374 
745381 

745387 
745412 
745471 

745472 

745474 

745482 
745570 
745571 


741 


.55 
.В9 
.55 
.55 
75 
.89 
.39 
.39 
39 
39 
.39 
.45 
79 
2.90 
.49 
.49 
.59 
59 
.39 
.99 
.55 
55 
1.20 
2.49 
1.35 
55 
55 
1.90 
.69 
.69 
.65 
.59 
.69 
-65 
.69 
.65 
-69 
95 
1.95 
1.75 


1.95 
3.85 
3.95 


Circle 220 on Inquiry card. 


74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74L S181 
74LS189 
74LS190 
74LS191 
7415192 
7415193 
7405194 
7415195 
7415196 
7415197 
7405221 
7415240 
74LS241 
74LS242 
74LS243 
74L4 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS 258 
74LS259 
74LS260 
74LS266 
74LS273 
74LS275 
74LS279 
74LS280 
74LS283 
74LS290 
7415293 
7415295 
7415298 
745299 


* 


MAN 72 
MAN 74 


FND-357 (359) 
FND-500 (503) 
FND-507 (510) 


74LS323 
7415324 
7415352 
7415353 
745363 
7415364 
745365 
7415366 
7415367 
745368 
74195373 
7415374 
7415377 
7415378 
745379 
7415385 
74LS386 
74LS390 
74LS393 
74LS395 
74LS399 
74LS424 
74LS447 
74LS490 
74LS624 
74LS668 
74LS669 
74LS670 
74LS674 
74LS682 
74LS683 
74LS684 
74LS685 
74LS688 
74LS689 
74LS783 
81LS95 
81LS96 
81LS97 
81LS98 
25152521 


25152569 4.25 


LED DISPLAYS 


HP 5082-7760 


& cc 
S СА 
a” CC 
375" CC 
A" CC 
5° СА 


1 


3.50 
1.75 
1.29 
1.29 
1.35 
1.95 
.49 
.49 
.45 
.45 
.99 
.99 
1.39 
1.18 
1.35 
1.90 
.45 
1.19 
1.19 
1.19 
1.49 
2.95 
.37 
1.95 
3.99 
1.69 
1.89 
1.49 
9.65 
3.20 
3.20 
3.20 
3.20 
2.40 
3.20 
24.95 
1.49 
1.49 
1.49 
1.49 
2.80 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 


WE LL MEET OR BEAT THEIR PRICE! 
(SEE TERMS BELOW! 


* Computer managed inventory— 
virtually no back orders! 


* Very competitive prices! 
х Friendly staff! 


* Fast service — most orders 
shipped within 24 hours! 


1.29 


2732 «oss Mc 


CALL US FOR VOLUME QUOTES ` 


bbc u^ 7400 CMOS 
1-99 100 | 
8pinST  .13 .11 | 7400 19 4000 29 4527 1.95 
14 pin ST 15.12 7401 19 gine ^ £p 4001 .25 4528 1.19 
16 pin ST .17  .13 7402 39.' 444 1 es 4002 25 4531 .95 
1BpinST 20 .18 7403 19 4006 89 4532 1.95 
; 74142 2.95 
20pinST .29 27 7404 19 4007 29 4538 1.95 
22pinST 30 27 Tap; 28 ^ Lib Reds 4008 95 4539 1.95 
24 ріп ST 30 27 : 74145  .60 
d 7406 29 4009 39 4541 2.64 
28pinST .40  .32 : 74147 175 4010 A5: 4547 1.19 
40 pin ST .49 .39 7407 29 тав 1.20 4011 "OB" арыз кг 
64 pin ST 4.25 сай 7408 24 74150 1.35 4012 "5 4555 ‘95 ME 
ST = SOLDERTAIL 7409 .19 74151 55 4013 38 4556 pe 
8 pin WW .59 .49 7410 .19 74152 .65 4014 79 4581 1.95 
16 ріп WW .69  .58 7412 .30 74154 125 4015 .39 4582 1.95 
18 ріп WW  .99  .90 7413 35 74155 "75 4016 .39 4584 9 
20 ріп WW 109 .98 7414 49 74156 65 4017 69 4585 75 
22 pin WW 1.39 1.28 7416 25 : 4018 79 4702 12.95 
24 pin WW 1.49 1.35 тат 25 141517 — 58 4019 39 74Сс00 .35 
28 ріп WW 1.69 1.49 245 5 74159 1.65 4020 75 74C02 35 | 
40pin WW 1.99 1.80 0 74160 85 3021 70- -ACOA 35 
WW = WIREWRAP 7421 35 74161 .69 4022 70 74008 ЧЕ 
16 pin ZIF 6.75 call 7422 35 74162 85 4023 "29 74С10 35 
24 pin ZIF 9.95 call 7423 29 74163 .69 : i 
Ар! 4024 65 74С14 59 
28 pin ZIF 10.95 са! 7425 29 74164 ‚85 4025 29 74C20 35 
аа тат 29 79150 | Bb 4026 165  74C30 .35 
(Zero Insertion Force) 7427 29 74166 100 4027 p AGI Р 
7428 45 74167 2,95 : 39 
- 7430 49 4028 69 74642 1.29 
7432. 29 2012 d 4029 79  74C48 1.99 
CONNECTORS 7433 45 74173 75 4030 39  74C73 .65 
каме 15 Шт в из а а ш NE 
RS232 FEMALE 3.50 7438 29 74175 B9 : е 
7440 ‚19 4040 .75 74C83 1.95 
нә2 FEMALE 74176. 89 4041 75 74C85 1.95 
RIGHT ANGLE 5.25 7442 49 74177 75 8 : 
7443 65 4042 69 74C86 ‚39 
RS232 HOOD 1.25 : 74178 1.15 4043 Bb: 74CBRO AEO 
S-100ST 3.95 epe pes 7479 175 4044 79 74C90 1.19 
8-100 WW 4.95 TUE go 15 S3 4046 85  74C93 1.75 
Me | 74181 225 4047 95 74C95 99 
7447 69 74182 75 i i 
7448 69 74184 200 4048 .35 74C107 .89 
DIP 7450 19 : 4050 35  74C150 5.75 
ы л ed 4051 79 740151 2.25 
SWITCHES 74186 18.50 4053 79 74С154 3.2 
7453 23 74190 115 i 3.25 
4 POSITION 45 7454 di^ sea ш 4060 .89 74C157 1.75 
5 POSITION 90 та0 23 2492 7 4066 39 74С160 1.19 
B POSITION .90 7470 35 74193 79 4068 39 74С161 1.19 
7 POSITION 25 7472 20 sama - 4069 29 746162 1.19 
B POSITION .95 7473 34 . 4070 35 74С163 1.19 
. 74195 .85 
7474 33 74196 79 4071 .29 74C164 1.39 
7475 45: ib. ШШ 4072 29 74C165 2.00 
7476 35 74198 135 4073 .29 74C173 79 
7480 BU. 28 Wa ge 4075 29 74С174 1.19 
7481 1.10 74221 135 4076 29 74C175 1.19 
7482 95 74246 1.35 4078 .29 74C192 1.49 
7483 50 74247 125 4081 29 74C193 1.49 
7485 159 Jaaa Gins 4082 29 74C195 1.39 
7486 35 74249 195 4085 95 74C200 5.75 
7489 2.15 74251 `75 4086 .95 74C221 175 
7490 B oaa و‎ 4093 49 74С373 2.45 
7491 .40 : 4098 2.49 74C374 2.45 
74265 1.35 
7492 50 74273 1.95 4099 1.95 74C901 .39 
7493 35 74276 1.25 14409 12.95 74C902 .85 
7494 65 74279 75 14410 12.95 74C903 .85 
7495 .55 74283 200 14411 11.95 74C905 10.95 
7496 70 74284 3.75 14412 12.95 74C906 .95 
7497 275 74285 375 14419 7.95 74C907 1.00 
74100 175 74290 95 14433 4.18 74C908 2.00 
74107 .30 74293 75 4502 95 74C909 2.75 
74109 .45 74298 85 4503 .65 74C911 8.95 
74100 45 gage, 225 4508 195  74C912 8.95 
74111 55 74365 65 4510 .85 74C914 1.95 
74116 1.55 74366 65 4511 85 74C915 1.19 
74120 1.20 74367 65 4512 .85 74C918 2.75 
74121 29 74368 65 4514 1.25 74C920 17.95 
74122 45 74376 220 4515 1.79 74C921 15.95 
74123 49 74390 175 4516 1.55 74C922 4.49 
ras 45 M ЕЕ RE 
i 4 59 74425 315 pg 79 74С926 7.95 
74128 .55 74426 85 | , 
бом вв 4522 1.25 74С928 7.95 
. 4526 125  74C929 19.95 


TRANSISTORS DIODES 


PN2222 NPN SWITCH ТО-92 1071.00 — 100/8.99 
PN2907 PNP SWITCH ТО-92 101.25 10071099 
2N2222 NPN SWITCH ТО-18 2۹ 50/10.99 
2N2907 PNP SWITCH ТО-18 25 507099 
243055 NPN POWER ТО-3 79 10/6.99 
3055T NPN POWER ТО-220 £9 10/5.59 
2N3904 NPN SWITCH ТО-92 101.00 — 100/8.99 
2N3906 NPN SWITCH ТО-92 1071.00 100/889 
IN4148 (IN914) SWITCHING 25/1.00 1000/35.00 
INA004 RECTIFIER 1071.00 100/899 


5 1982 JOR MICRODEYICES, INC. 


> 
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LM301 
LM301H 
LM307 
LM308 
LM308H 
LM309H 
LM309K 
LM310 
LM311 
LM311H 
LM312H 
LM317K 
LM317T 
LM318 
LM318H 
LM319H 
LM319 


LM320 (see 7900) 


LM322 
LM323K 
LM324 
LM329 
LM331 
LM334 
LM335 
LM336 
LM337K 
LM337T 
LM338K 
LM339 


LM340 (see 7800) 


LM348 
LM350K 
LM350T 
LM358 
LM359 
LM376 
LM377 
LM378 
LM379 
LM380 
LM380N-8 
LM381 
LM382 
LM383 
LM384 
LM386 
LM387 
LM389 
LM390 
LM392 
LM394H 
LM399H 
NE531 
NE536 
NE555 
NE556 
NE558 
NE555 
NE556 
NE558 
NE561 


1.65 
4.95 

.59 

.65 
3.95 
1.19 
1.40 
1.75 
3.95 
1.95 
6.95 

-99 


H = TO-5 CAN 


WIREWRAP CARDS 


FR-4 Epoxy Glass Laminate 
With Gold Plated Contact Fingers 


P100-1 
P100-2 
P100-3 
P100-4 


P500-1 
P500-3 
| P500-4 


| IBM-PR 


| SINGLE COLOR | COLOR CODED | 


4.95 


LINEAR 


NE564 
LM565 
LM566 
LM567 
NE570 
NE571 
NE592 
LM703 
LM709 
LM710 
LM711 
LM723 
LM723H 
LM733 
LM741 


LM741N-14 . 


LM741H 
LM747 

LM748 

LM1014 
LM1303 
LM1310 
MC1330 
MC1349 
MC1350 
MC1358 
MC1372 
LM1414 
LM1458 
LM1488 
LM1489 


T*TO-220 


S-100 BUSS 


Bare — No Foil Pads 
Horizontal BUSS 


Vertical BUSS 


Single Foil Pads Per Hole .... 23,95 


APPLE 


Bare — NoFo 


il Pads 


mH DHF 


VOLTAGE 
TORS 


7905T 
7908T 
7912T 
7915T 
7924T 


7905K 
7912K 
7915K 
7924K 


79L05 
79L12 
79L15 


LM323K 
UA78S40 


RCA 


CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA 3130 
CA3140 
CA 3146 
CA 3160 


LM1496 85 
LM1558H 3.10 
LM1800 2.37 
LM1812 8.25 
LM1830 3.50 
LM1871 

LM1872 

LM1877 
LM1889 

LM1896 

LM2877 

LM2878 

LM2900 

LM2901 

LM3900 

LM3905 

LM3909 

LM3811 

LM3914 

LM3915 

LM3916 
MC4024 
MC4044 
RC4136 

RC4151 

LM4250 

LM4500 
LM13080 
LM13600 
LM13700 


CA 3023 
CA 3039 
CA 3046 
CA 3059 
CA 3060 
CA 3065 
CA 3080 
CA 3081 


"UEPEEHEEELITT. 


78H05K 
T8H12K 


w^ & 


DISK DRIVES 


TANDON 
T M100-1 5%” (ғоя Bm) ssyop 229.00 
TM100-2 5%” (ғоя вм) оѕгоо 295.00 
SHUGART 
SA 4001. 5," (40TRACK) ss/oo 199.95 
SIEMENS 
FD100-8 в” ss/po 


(801 REPLACEMENT) 
PERTEC 
FD-200 sv. sso 
FN-250 5%" овоо 


KzTO- 


| WE HAVE THE dins 

COMPLETE LINE 
OF IDC AND 

D-SUBMINIATURE 


CONNECTORS 


179.95 
199.95 


CABINET FOR 51” 
DISK DRIVE 
* COLOR MATCHES APPLE 
* FITS SHUGART 


SPECIAL — 329.95 


BEST SELLING 
BOOKS 


OSBORNE/MC GRAW-HILL 


Apple Il User's Guide 

CRT Controller's Handbook 

68000 Assembly Language 
Programming 

CBASIC User Guide 


BYPASS CAPS 


.01 UF DISC 100/6.00 
.1 UF DISC 100/8.00 
1.1 UF MONOLITHIC 100/15.00 


Your Your First Computer 

The CP/M Handbook 

The PASCAL Handbook 

Microprocessor Interfacing 
Techniques 


WE NOW STOCK A 
COMPLETE LINE OF 


MICROCOMPUTER 
DISC, ELECTROLYTIC, 


HARDWARE HANDBOOK 


BUSS Lines + Pads 


GENERAL PURPOSE 


22/44 PIN ( .156” SPACING) 


P441-3 
P442-3 


P721-3 
PT22-3 
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Vertical BUSS, 4.5" x 6" 
Vertical BUSS, 4.5" x 9" 


36/72 PIN ( .1" SPACING) 
Vertical BUSS, 4.5" x B" ..... 


FROM ELCOMP — $14.95 


Over 800 pages of manufacturers data 
sheets on most commonly used IC's. 


includes: 

* TTL — 74/74LS and 74F 

* CMOS 

* Voltage Regulators 

* Memory — RAM, ROM, EPROM 

* CPU's — 6800, 6500, Z80, 8080, 
8085, 8086/8 

* MPU support & interface — 6800, 
6500, Z80, 8200, etc. 


MONOLITHIC AND 
TANTALUM CAPACITORS 


RESISTORS 


% WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE „025 EA. 
100 PCS, SAME VALUE 02 EA. 
1000 PCS, SAME VALUE 015 EA. 


Vertical BUSS, 4.5" x 9" ..... 


JDR MICRODEVICES, INC. 


1224 S, Bascom Avenue 
San Jose, CA 95128 
800-538-5000 * 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 
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VISIT OUR — NEW HOURS — 


RETAIL STORE ть. 9-9 ‘Sal. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: For shipping include 52 tor UPS Ground ог 51 тог UPS Bive 
Label Air. Items over 5 pounds require addilional 3*upping charges. 
Foreign orders, include sullicient amount! lor shipping. There isa 510 
minimum order. Bay Area and Los Angetes Counbes add 6'>°: Sales 
Tax. Other California residents add 6°: Sales Tax. We reserve the 
night to subsiiule manulacturer, Not responsible for typographical 
errors. Prices are subjeci lo change without попсе We will match or 


©1882 JDA MICRODEVICES, INC. bea any competilors price provided il is nol below our cost 


Circle 221 on inquiry card. 


DISK DRIVE 


* Fully Apple* compatible 


ж 35 Track — Will read hali 
tracks! 


* Use with our controller 
(call for price) or with 
your Apple controller 


* Price includes case and 
cable — ready to plug in 


* Attractive cabinet 
matches Apple drive 


* 90-Day Warranty 


29995 


ORDER TOLL FREE 
800-538-5000 
* Easy installation — no 800-662-6279 


CALIFORNIA RESIDENTS 
modification of Apple | 


required IF YOU CAN FIND A PRICE LOWER MONITORS 


JDR 16K RAMCARD 
For Apple 11* 

* Expand your 48K Apple to 64K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc™ 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all IC's 

NOW WITH 2 YEARWARRANTY 


ASSEMBLED & TESTED E 
WITH WARRANTY ......... $449: 


KIT — INCLUDES ALL E 
PARTS & INSTRUCTIONS... $409: 


BARE PC CARD $1 49: 


WITH INGTRIICTINNG 


yew VIEWMAX 80 


A Full Function 80 column card 
for Apple 1* — Compare these 
features with any other: 


* 7x9 dot matrix; Upper and 
lower case with true 
descenders 


ж Soft Video switch 
* Inverse video characters 
* Shift key support 


* Fully compatible with Apple* 
DOS, CP/M*, PASCAL, and 
most popular word 
processors 


* 2 YEAR WARRANTY 


$241 995 


JDR COOLING FAN 
FOR YOUR APPLE II 


* Eliminates overheating ELSEWHERE, LET US KNOW AND 
problems WE'LL MEET OR BEAT THEIR PRICE! GREEN PHOSPHOR 
* Switch on front controls fan, í LOW! $ 00 
Apple, and extra outlet bí Computer managed inventory— NEC эго 169 
* Rotron whisper fan is the virtually no back orders! ZENITH zw: 11900 
quietest, most reliable on the * Very competitive prices! 
market Tm * Friendly staff! SOROR 
69 х Fast service — most orders AMDEK го оп: 33500 


shipped within 24 hours! 


OKIDATA PRINTERS. 


* 120 cps, 9x9 Dot Matrix 

* 5095 faster than EPSON 

* Parallel and Serial interfaces 
are standard 


МІ -82А .......... 47950 
МІ -8ЗА .......... $69995 
ML-84 PARALLEL ... 5105990 


CALL FOR PRICES ON 82A TRACTOR OPTION 


AND 82A, 83A GRAPHICS OPTION. CABLES 
ANN INTEREACE CARNS АМАП ARIF 


NEWPORT 
PROSTICK 


* Professional Quality 
Atari- Type Joystick 
* Extremely Rugged — Actual 
Arcade game Joystick 
ж All parts are replaceable 
* 6 Month Warranty 


53100 Fa $5995 р 


914" DISKETTES 


ATHANA SSSDSOFT ... 24.95 
MEMOREX ss SD SOFT 26.9 
VERBATIM sS DD SOFT 29.95 
VERBATIM 10 SECT. HARD 29.95 


TOP QUALITY — LOW PRICE 
Single Sided, Single Density 
Soft Sectored with Hub Ring 


$19.95 BOX OF 10 


4," POWER SUPPLY 53955 | SPECIAL THANKS TO 


MOUNTED ON PC BOARD | MARC AND AL FOR 
MER D eh THEIR HARD WORK 
+12 VOLT 1 AMP | AND DEDICATION 


“APPLE IS A TRADEMARK OF APPLE COMPUTER, INC. 211082 JDA MICRODEVICES, INC. 
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Depend on Palomar for great backup: 
(1) Expert technical advice. (2) Fast 
response on orders. (3) In-house 

service. (4) Guaranteed satisfaction. 


Palomar: 


first word 
in savings, 
final word 


service! 


FRANKLIN SPECIAL 


Save 28% 


Franklin Ace 1000". . . . $1,330.00 Taxan 12" 


TEAC Super 5 Disk Orive Green Screen ..... 169.00 

with Controller .... 495.00 Diskettes ........... 35.00 
Gemini 10 .....,.... 499.00 Diskette Case ....... 5.00 
Genie Graphics Card .. 159.00 52.699-00 
* Add $200 for Apple 1/48К NOW—*1,945™ 


PRINTERS 


COMREX OKIDATA 
Comriter CR-1C RES o OAL! Microline 82-À _...............................319.00 
Tractor Feed , 200. u. eet 89.00 Microline 83-À — ..... .. 175.00 
Microline 84-S i n. 1250.00 
EPSON Microline 84-P . 1150.00 
ASAP 2K 5егпа!................................... 59.00 2K Parallel Interface ................. .....129.00 
Comrex 4K Bultfer . ean „.. ...........139.00 Forms Tractor (82-А) ................. ... 5500 
Microbuffer-16K Paral ^^  ........ 139.00 OLY MPIA 
Microbuffer-8K Serial —...,.............139.00 ES100KRO. — 999.00 
ES 100 ... , .799.00 
NEC - Serial/Parallel Interfac ..250.00 
3510 RO Serial n =k .......1515.00 CCS Apple Serial Card . 135.00 
3520 KSR Serial _.......... 2100.00 ' DIT 
3530 RO Parallel , .._............1750.00 SMITH CORON , 
3550 КО ІВМ .. ...... 1880.00 ТР V eese "49.00 
7710 RO Serial i-e. «eth 2465.00 ` 
7730 RO Parallel us a 2465.00 STAR "S CALL 
8023-A Dot Matrix .... ...949.00 ee oe 
meridie: "p Gemini 15 ... CALL 
Bi-Directional Tractor (3500) .......... 230.00 x: 
Cut Sheet Guide (3500) ....................90.00 TEC 
Envelope Handler (3500) ................ 270.00 PMC 8510 Parallel ......................... 47500 
Horizontal Tractor (7700) ................150.00 ITOH 8510-A Parallel ......................499.00 
Bi-Directional Tractor (7700) ...... ... 345.00 ITOH 8510-A Serial ........................ 650.00 
Friction Attachment (7700) .. ...35.00 (ТОН 1550 Parallel — ...... 750.00 
ITOH 1550Serit! | | | .. 789.00 
NOVELL ITOH F=10-40 _..___................153500 
Image 800... eee 999.00 ITOH Е-10-55°.. __..................1875.00 
HAYES NOVATION 
Micromodem ll (Apple I) .............. 299.00 CAT (Acoustic: NE . .- 149.00 
Micromodem Il With Terminal D-CAT . ... „165.00 
Program... TEL. 315.00 Auto CAT лаасы ..2 15.00 
Micromodem 100 (S-100) .. ww. ...349.00 212 Ашо оао 09900 
Smartmodem (85-232) .. ........... .....225.00 Apple CAT  ..  ... e 299.00 
Chronograph (RS-232) ....................195.00 212 Apple ....B 15.00 
Terminal Program .............................7500 Expansion da ums on 
UDS Handset MEE UTE б ne . 
103 LP Direct _...........................175.00 аге M € EOD 
103 JLP Auto / — М 209.00 
202 SLP 1200 | ee 290 О 
212 LP . ss. 489,00 Order Toll-Free! 
PRIN VERBA 
Comrex 5 10100 5%" SSDD К EE 
NEC (Thi — u 14.95 514” 0500 san 
Mrs t ENS. 30.00 514" SSO0nD 


Many items are not listed. Please call our 800 number if 


518 


you don't see what you're looking for. 
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ыйа ti- 
uh CATLAN P3) оти Feta yas rpm 


CETUR Team iM? DupearibTm 
PORTERS hee ees. Cert 
CASITA WML. poures [nac 


Эт O&ettürg (MU. bs Lime 
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HARDWARE DISK DRIVES SYSTEMS & UTILITIES 


| Apple Mechanic 2100 
B Ди. Goa Car eo oo 
ALS 2 Card. with Supercalc 369 00 Disk Il. With Controller Card CALL 3 КЫ y 9900 
CCS IEEE Card 175 00 Microsci A35 With Controller Card 375.00 Apple Soft Compri 13500 
CCS Analog/Digital Card 105 00 Microsc: Controller Card 55.00 зни Commit зА e 29900 
CCS 12K ROM/PROM Module 109.00 Rana Disk Drive 358 00 The Айт! ре 5900 
CCS Programmable Timer 105 00 Rana Controller 109.00 Zoom Graplncs 3500 
Comrex Clock Card 6900 TEAC Super 5 Disc Orwe 299 00 
CPS Multifunction Card 17800 TEAC Super 5 Controller Card 89.00 GAMES 
Echo Il Speech Synthesizer 175 00 Tempie of Apshat 29.00 
Sire ŠA SOFTWARE ua F 
aller S TW . 
Expancapor Ports wn кп 2800 BUSINESS ratte 3 Pak (hyn Morioc, Argel) 1900 
Microbulfer |} 16K 219 00 d Base Il 339 00 Crush, Crumble and Chomp 2100 
Microbuller ti 32K 24500 Tite Home Accountant 5500 Dragon's Eye 1900 
Масгоѕон 2B0SolTcard 265.00 Sensible Speller 3900 Chop Litter 2500 
Microtek 16K Ram Card 79 DO PFS 33 00 Apple Panic 2100 
Microtek Paralle! Printer Card 6800 PFS Report 6900 Arcade Machine 3500 
Microtek Graphics Card 10900 PFS Graph 33.00 Star Blazer 2500 
Microtek Graphics Card—t6K 185.00 eres 0 Serpenime 25.00 
Mountan Computer Romwoter — 145.00 . Master Rasler Blasler 2100 
Mountan Сотриіег Ramplus (32K) 179.00 D& Master Utibty Pak == 1 7900 Deadline 3500 
MPC Serial Printer Card 89.00 OB Master Utihty Pak =2 7900 Starcross 29.00 
M & R Super Fan 4000 VisiCalc 20500 Zonk | 25.00 
Novation Apple Cat 295 00 Desktop Plan li 205.00 Zork il 2900 
Novation Expansron Module 95,00 VisiTrend/Ptot 24800 Zork Ill 2900 
Si" 2 = с> | PERSONAL COMPUTERS 
Numeric Key Pad 150 00 vol ош Prism 15 00 
Paymar Lower Case Adapters isiile 0 Castle Wollensteim 21.00 
TE ош e лө 2 
"a d sud Card 23 D Data Perfect 7900 Frogger 25.00 ALTOS OSBORNE 
STB 128K Memory Card E ME ooo tmm IE o an ACS 8000-9... — .......3199.00_ Osborne | Portable, Includes in 
i NN 4500 Адора Em 2100 ACS 8000-15 .. 5-439900. Extras , em eas 1795.00 
1 А ерга . . 
TG ауса 45 00 Consult AA 0 Бе 4900 АРРІЕ КАҮСОМР 
ver Enhancer I (ey 7 125 00 Conad. на 2100 Вод 2100 Apple Il Plus „. o CALL Kaypro Portable, Includes dn 
Videx Function Strip 65 00 SAT Word Attack Skill 3900 Cops & Robbers 2500 Disk 100.5. 3 Mert ee CALL Extras Mes E: M 1795.00 
Palomar offers a complete selection of Apple Hardware and Software. Disk |! (Sen d GALL TELEVIDEO 
BASIS ISB023. 401997 winx 3119.00 
IBM 108-0003 (64K) „,........................ 1895.00 TS 806 . ivi aas oeste ӘТӘО ШО 
108-0004 (128K) .. saue 1995.00 TS 816 EE ach „.. :10365.00 
HARDWARE SEUSIWARE ERES CALL Palomar is pledged 
Mtis “ma < „CALL isk Dri 7 to your satisfaction. 
Amdek Color Il RGB Monitor _,...799.00 dBasell s sn 499.00 ACE 10, Disk Drive . САШ. your sausta 
Amdek 3" Dual Disk Drive .............. 785.00 Denver Accounting System ............ 549.00 
Corona 5MB Winchester .................... CALL Easy Filer ma 295.00 MONITORS 
Corona 10MB Winchester . .......,....CALL Easy Planner TEE Mc 
M & R SuperMod/5 B uhi 59.00 Easy Writer Ї|..................................208.00 
Percom Add On DiskDrive (Dual) ...450.00 VisiCalc .. гаа 209.00 COMREX U.S.I. 
PMC Disk Drive. .., ^o. 199.00 HOME & PERSONAL CR 5500-12" Green ......................155.00 9” Green Screen .  .. . .. 119.00 
STB 1/0 Printer Interface (4 Ports) 225.00 The Home Acccount + =... .....109.00 CR6500-13" Composite — — .... 415.00 0" Amber Screen a ss 155,00 
SJB 64K 1/0 Memory Card ............ 479.00 Money Decisions ., .........«..„.„„ 145.00 CR 6600-13" ВОВ... ..... 429.00 12" Green Screen .. „155.00 
Tandon TM 100-1 Disk Drive , ........ 219.00 Mathmagic a, ssa... 89,00 AMDEK 12" Amber Screen .175.00 
Tandon TM 100-2 Disk Drive . ....... 299.00 бгарһтадіс ss . ......................65.00 \ АХА 
TG Joysticks „аа ess. 49.00 GAMES Video 300-12" Green 20 185.00 Ti N 
Tech Adam & Eve Paddles .......... 29.00 Temple of ud еа ЙД 00 Color | -13" Color Composite ...... .365.00 KG 12N-12” Green — . „CALL 
64K Kit (9 64K x 1 Chips) ............. 119.00 Zork 10 .. eitis GOO Color Il -Hi Res. RGB ..... 799.00 KA 12N-12" Amber . mm CALL 
64K RAM Card | 199 00 Galactic ‘Attack 29.00 Color Ill -Lo Res. RGB ....469.00 RGB Vision l-12” RGB eere САШ. 
=" | RGB Apple Il Card а 165.00 RGB Vision "I-12" RGB .... ... ........CALL 
Ss 1 OO HARDWARE CP/ M SOFTWARE —— 
ADEM ] 
Tandon TM 100-1 Disk Drive .......219.00 CCS CP/M Control Program 2.2 ...12900 | ) Palomar makes buying easy ... 
Tandon TM 100-2 Disk Drive ..........299.00 CCS CP/M Macro Assembler ....... ..79.00 — 
CCS Disk Controller/CPM 22 ......375.00 CCS CP/M Symb. Instr. Debug .....65.00 ORDER TO LL-FREE! Call 
CCS 16K Static Ram Module .......... 259.00 CCS CP/M Text Formatter ................65.00 e 
CCS 32K Static Ram Module .. ...439.00 Hayes Terminal Program (8") ........ .22.00 
CCS 2 Serial Port + 2Parallei ...... 315.00 Microsoft Fortran 80 (8'9 .............. 385.00 
Comrex Clock Card ............... .......119.00 Microsoft Basic Compiler (8") .. ..... 299.00 
Hayes Micromodem 100 .., ............ 349.00 Microsoft Basic 80 (8") .................. 269.00 ШШЩ E 


ACCESSORIES In California call 800-338-5555 


CABLES CENTRONICS RS-232 Telex 697120-150 — 

Centronics/Centronics .................. 25.00 4 Wire, M/MM/F-10 ЕТ ..............18.00 TERMS OF SALE: Cash, Check, money order, bank wire transfer, credit card, or purchase orders 
Centronics/Atari ................. .........30.00 9 Wire, M/M.M/F-10 FT _............ 20.00 from qualified firms and institutions. Please include telephone number with order and expiration 
Centronics/IBM ...............................30.00 12 Wire, M/M.M/F-10 FT ........ .......21.00 date on credit card orders. California residents add 6% sales tax. Advertised prices are for 
Centronics/Osborne ‚ ..................30.00 25 Wire, M/M,M/F-10 FT __...............25.00 prepaid orders РОВ. shipping point. Add З% or $3.00 minimum for shipping in the U.S. Pricing 
Centronics/S-100 aaa. 30.00 MANY MORE CABLES AVAILABLE ..... CALL and availability subject to change without notice. Address written orders to: 

Centronics/TRS 1, Il ........................20.00 OUR 80022. 


910-105 М. San Marcos Blvd., Dept. B-2, San Marcos, СА 92069 


COMPUTER PRODUCTS 
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Circle 326 on inquiry card. 


PRIORITY ONE ELECTRONICS 


> 


THERE ARE NO BETTER BOARDS — THERE ARE NO DETTER PRICES! 


E 


CPU DOARDS 


CO-PROCESSOR 8086/8087 
16 bit 8 or 10 MHz 8086 CPU with sockets 
for 8087 and 80130 


Part No. Description List Price Our Price 
BNGBTI86A А&7 8MH2 8086 only $695.00 $624.89 
BNGBTIBBC CSC 10MHz 8086 onlyS85000 $164.89 


BNGBT186487 A&T with 8087 option $995.00 $925.00 
BNGBTIB6C87 CSC with 8087 option*$1150.00 $1065.00 
*8087 Limits clock speed to 5MHz 


DUAL PROCESSOR 8085-8088 
6 or 8 MHz provides true 16 Bit Power with a standard 


8 bit S-100 bus 
BNGBTIGI2A A&T 6MHz 5425.00 $398.89 
$525.00 $497.89 


BNGBTIGI20 SC 6/8 MHz 
68K - 68000 16 DIT CPU 
16 bit 8 or 10 MHz on-board sockets for 2716, 2732, 
or 2764 EPROMs for ıp to 8K x 16 o! memory 
BNGBTI84A  A&T 8MHz $695.00 $625.00 
BNGBTIB4C CSC 10MHz $850.00 $765.00 


FORTH OPERATING SYSTEM FOR 68K CPU 
Requires a DISK 1. 4K of CompuPro memory, 
апа an INTERFACER .1 or 4. 


BNGBT68KO0S FORTH operating system $200.00 


CPUZ - Z80D CPU NOW 6MHz! 
3/6 MHz Z80B CPU with 24 Bit Addressing. 
FASTEST Z80 CPU AVAILABLE! 
3/6 MHz A&T 529500 $219.89 
3/6 MHz CSC $395.00 $314.88 


BNGBT16UA 
BNGBTIBOC 


*" When 2 or more 8" disk drives are purchased with 
Disk 1 Controller. 


DISK CONTROLLERS 


DISK 1 FLOPPY CONTROLLER - OUR DEST! 
Fast OMA, Sott Sector, Controls Up To Four 8" or 5%" 
Single or Double Density Drives. 

BNPOBITIACPM A& T w/CPM 22& BIOS 567000 $495.00 
*When purchased with two 8" $450.00 
disk drives only. 
BNPDBI71CCPM CSC w/CP/M 2.2 & BIOS $770.00 $595.00 
BNGBTI 71A Disk 1 Controller A & T $495.00 $449.89 
BNGBT171C Disk 1 Controller CSC $595.00 $550.00 
BNGBTCPM80 CP/M 2.2 for 280/8085 w/manual & 
BIOS 8" S/D disk. $174.89 
CP/M 2.2 for 8086 w/manuais 
& BIOS 8" S/D disk. 


BNGBTCPMBS 


$299.89 


DISK 2/SELECTOR CHANNEL 


HARD DISK CONTROLLER 
Fast DMA 2 board set. controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives, Includes CP/M 2.2' 
BNGBTI77A Assembled & Tested 5795.00 $750.00 
BNGBTI776 CSC $895.00 $850.00 


CMOS RAM SALE! 


RAM 17 - 64K CMOS STATIC RAM 
12 MHz. RAM 17.2 Watt. DMA Compatible 24 Bit Addressing 


Part No. Description List Price Our Price 


BNGBTRAMI? 64K A&T IOMHz 319.00 
BNGBTI 75464 64K A&T 12MHz $599.00 $549.89 
BNGBTI75C64 64K CSC 12MHz $699.00 $650.00 


RAM 16 - 92K x 16 DIT CMOS STATIC RAM 
8 and/or 16 Bit 
12 MHz. RAM 16, 32K x 16 or 64K x 8 
IEEE/696 16 Bit 2 Watt. 24 Bit Addressing 
BNGBTRAMIG 64K A&T IOMHz $349.00 
BNGBTI80A — 64K A&T 12MHz $650.00 $598.89 
BNGBTI800 64K CSC 12MHz $750.00 $698.89 
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NEW! RAM 21 - 128K STATIC RAM 
RAM 21 12MHz, 128K x 8 or 64K x 16 
IEEE/696 8 or 16 "it, 1.2 Amps, 24 Bit Agdressiig 
BNGBTI90A — 728K A&T $1350.00 $1225.00 
BNGBTI90C 728K CSC 5145000 $1375.00 


M-DRIVE SOLID STATE DISK DRIVE, 


3500% FASTER! 
Not really, bul the next bast thing for CompuPro 8085/88 
Users Call for Details on M-Drive 
M- Drive requires a 6MHz CPU 8085/88 dualprocessor, Disk 
! DMA disk controller and System Support 
1 Muititunction Board. 
BNGBTMD128KA 128K of A&T memory & M-Orive Software 
BNGBTMDI2BKC 128K of CSC memory & M-Drive Software 


51198.00 
$1396.00 


| BNGBTMO?S6KA 256K of ААТ memory & M-Drive Software - $2395.00 


BNGBTMO256KC 256K of CSC memory & M-Orive Software 52765.00 


M-DRIVE/H HARDWARE LOGICAL DISK SYSTEM 
interfaces through ‘wo 1/0 ports, and runs at tOMHz. 
IEEE 696 compatible. Requires any CompuPro CPU 
aud a Disk 1. Each bourd contains 512K of fast, low 
power (900mA) RAM. with parity checking. 
BNBBT197A M-DRIVE/H w/software, AST 5189500 $1775.00 
BNGBT187C M-DRIVE/H w/soltware. CSC 5209500 51950.00 


$- 100 MAINFRAME 
110V 60Hz CVT Mainframe uses famous 20 slot 
CompuPro Motherboard (55 Ibs.) 
BNGBTENCZ0RM 20 Slot Rackmount $895.00 $825.00 
BNGBTENC200K 20 Slot Desk Top $825.00 $760.00 


Circle 342 on inquiry card. 


I/O BOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTION DOARD 
Serial port (software prog. baud). 4K EPROM or RAM 

provision. 15 levels of interrupt, real time clock. 
optional math processor 


Part No. Description List Price Our Price 
BNGBTIG2A Assembled & Tested $395.00 $359.89 
BNGETI626 CSC $495.00 $459.89 
BN6BT623] Math Chip $195.00 
BHGBT8232 ^ Math Chip $195.00 
BNGBT162AMI! A& T w/8231 Math Chip $490.00 
BNGBTI62CMI CSC w/8231 Math Chip $654.89 
BNGBT182AM2 A& T w/8232 Math Chip $490.00 
BNGBTIG62CM2 CSC w/8232 Math Chip $654.89 


MPX CHANNEL BOARD 
МО Multipiexer, using 8085A-2 CPU on board w/4K RAM 
BNGBTIG6A4 Assembled & Tested $495.00 $444.89 
BNGBTIG6C4 CSC $595.00 $534.89 
With 16K RAM 
BNGBTIGG6AIG Assembled & Tested $649.00 1524.08 
BNGBT166C16 CSC $749.00 $674.89 


INTERFACER 1 
Two Serial I/O 
Assembled & Tested $249.00 $218.89 
CSC $324.00 $288.89 


INTERFACER 2 
Three parallel, one serial I/O board 
Assembled & Tested $249.00 $218.89 
CSC $324.00 $289.89 


INTERFACER 3 
Eight-channel multi-user serial I/O board 
BNGBTI748A Assembled & Tested $699.00 $628.89 
BNGBTI748C CSC 200 hr, 8 port $849.00 5588 
BNGBTI745A Assembled & Tested $599.00 $558.89 
BNGBTI745C CSC 200 hr. 5 port $699.00 $628.88 


BNBBTI 33A 
BRRSETI 33C 


BNGBT150A 
BNGBT150C 


INTERFACER 4 


Three Serial, 1 Parallel, 1 Centronics Paralel 


Assembled \ Tested $395.00 $314.89 
CSC $495.00 $414.89 


SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel 1/0 
BNGBTI44A Assembled & Tested $299.00 $285.00 
BNGBTI44€ CSC $395.00 $315.00 


BNGBTIS7A 
BNGBTI87C 


S-100 MOTHERBOARDS 


Active termination, 6-12-20 Slot 


BNGBTI53A А87 6 slot, 2 Ibs. $140.00 $125.00 
BNGBTIS3C CSC 6 slot, 2 Ibs. $190.00 $155.00 
BNGBTIS4A  А&Т 12 slot, 3 165. $175.00 $155.00 
BNGBTIS4C CSC 72 slot, 3 Ibs. $240.00 $220.00 
BHGBTISSA А87 20 slot. 4 Ibs. $265.00 $235.00 
BNGATISSC CSC 20 slot, 4 Ibs. $340.00 $310.00 


PRIORITY ONE ELECTRONICS 


ompuPro 10 MHz 64KDytes 
$-100 STATIC RAM - ULTRA LOW POWER - ONLY 2 WATTS 
ASSEMBLED & TESTED - ONE YEAR WARRANTY 


$299* 


UNBELIEVABLE! While the rest of the industry struggles to attain 6MHz, CompuPro has effortlessly jumped from 10 to 12MHz. The 
. power consumption (400mA; 2 Watts) is still the lowest in spite of running nearly twice as fast. Priority One Electronics has purchased 
the remainder of CompuPro's 10MHz hoards and are offering them at these unprecedented prices. 


RAM 17 _ 


€ Extremely low power consumption (2 watts 
typical) 

e Flawlessly handles any DMA device per IEEE 
696 specifications 

@ Single +5 Volt operation (requires no other 
Supply voltages} 

€ Switch-Selectable choice of 24 address lines 
conforming to IEEE 696/S-100 extended 
addressing 

e 2K windows, individually selectable at E000, 
E800, F000, and F800 permits use with older 
memory-mapped disk controlfers or ROM 
(i.e. Morrow, NorthStar} 

@ Any 16K block may be disabled: dip switch 
selectable 2K disable trom XXE000 - FFFF in 
2K increments 

ө Switch Selectable PHANTOM disable 


SALE 
PRICE: 


*2 ur 
More: 


List Price: $599.00 


$299.00 ea. 


boundary 


typical) 


ө Board addressable as one 64 K x B or32K x 16 
block; OIP switch selectable on any 64K 


RAM 16 


Extremely low power consumption (2 watts 


Meets or exceeds all IEEE 696/S-100 speci- 


fications 


Flawlessly handles any DMA device per IEEE 


696 specifications 


Single +5 Volt operation (requires no other 


supply voltages) 


24 bit addressing: conforms to IEEE 696 


specifications 


for XTRO and SIXTN 


BNGBTRAMI7 Assembled & Tested 


Pro” 


NEW 16 DIT 


12 USER 
SYSTEM 816/D 


SAVE OVER $4000.00 ON SYSTEM & TERMINAL! 


The System 816/0 is a high performance, multi-user, multi-tasking 16- 

bit system, with the power needed for involved applications such as 

software development. This is the preferred system for business, 

industria! or scientific environments. іп addition, the 816/0 delivers 

spooling (simultaneous printing and editing) to further increase 

productivity. 

e 10MH:z 16 bit 8086 CPU with 80130 operating system firmware 
component 

е 512K bytes of low power RAM 

е 1 megabyte of M-DRIVE/H high speed solid state togical disk 
System 

€ Fast DMA floppy controller with 2 double sided 8" disk drives; 2.4 
megabytes of storage 

@ 20 slot desk top S-100 enclosure 

e 12 serial interfaces 

€ 1 parallel, 1 Centronics parallel interface 

Software; CP/M-86, MP/M-86, SuperCalc 

Convenience features: clock/calendar; interrupt controllers; interval 

timers, and co-processor and Operating System Firmware option-- 

This System 816/0 is priced at $13,995.00, a savings of over $3,000 if 

alt of the components were purchased separately. 

Part No. Description Price 

BNGHTSYSSI600A Multiuser 16 bitdesktopsystemA&T $13,805.00 

BNGBTSYS8I600C Multiuser 16 bitdesktopsystemCSC $15,995.00 

BNGBTSYS8IGGOA2! Same as above with RAM 21s, A&T $14,395.00 

BNGBTSTSH1BODC21 Same as above with RAM 21s, CSC $16,395.00 


OASIS 16 SYSTEM 816/016 

All the hardware mentioned with the System 8 16/D with the DASIS 16 
Operating System and utilities instead of CP/M-86, MP/M-86, and 
SuperCalc. 

BNGBTSYSBSIBDDA Multiuser 16 bitdesktopsystemA&T $13,995.00 
BNBBTSTSHIGOUDC Multiuser 16 bit desk topsystem CSC $15,995.00 
BNHBBTSYSEIBUUA21 Same as above with RAM 21s, ААТ $14,385.00 
BHEBTSYS81800C21 Same as above with RAM 21s, CSC $16,395.00 


VISUAL 330 $1.00!! 


With the purchase of 
any CompuPro System D 


AN ADDITIONAL $ 1 049 | 00 


SAVINGS 
VALUE OF: 
VSL330GN Specifications in column at right 


930 AND 300 


SORRY —— 
TELEVIDEO, не 
THIS IS THE NEW STANDARD 


The microprocessor-based VISUAL 330 combines VISUAL ergonomic 
elegance with selectable emulations of the DEC VT529, Data General 
0200, Lear Siegler ADM-3A, and Hazeltine 1500 terminats. 


VISUAL VISUAL Tele¥ideo 
Specifications 330 300 950 


ANSI X3 64 Specified NO STD NO 
Solid State Keyboard STD STD NU 
Programmable Non-volatile 

Function Keys STD STD Nü 
Video Attributes Require No 

Display Space STD STD NO 
Smooth Scroll, Slow Scroll 

and Jump Scroll STD STD NO 
Non Volatile Set-up Modes, 

“Menu” Style STD NO 
Block Graphics STD NO 
Sculptured Keycaps. 

Matted for Low Glare STD 
Programmable Non Volatile 

Columna Tabbing STD 
Choice of Typomatic/Non- 

Typomatic Keyboard 
14" Screen 
N-Key Rollover 
CR New Line Mode 
Tilt and Swivel CRT 
User Programmable Non- 

Volatile Answerback, 32 Codes STD 
Screen Brightness Control 

from Keyboard STD 
XDN/XDFF Flow Control, 

Split for Xmitter and Receiver STD STD 


List Price Our Price 2 or More 


BNYSL330GN Green Screen 12" $1200.00 $1050.00 $ 995.00 
BN¥SL33014GNGreen Screen 14° 5125000 $1095.00 $1050.00 


The VSL300 contains all of the same specifications as the 330 but with 
no multi-emulation capabilities, The VSL300 is ANS! X3.64 com- 
patible 


BN¥SL300GN Green Screen 12" 5120000 $1050.00 $ 995.00 
BNYSL3001AG&N Green Screen 14" $1250.00 $1095.00 $1050.00 


== 


Bor 16 bit data transfer dependant on SXTRO. 
Conforms with IEEE 696 timing requirements 2 or 


PRIORITY ONE ELECTRONICS . 
9161 DEERING AVE 6 CHATSWORTH. CA 91311 Neon 


sue $349.00 ea. 


List Price: $650.00 


More: $325.00 ea. 


BNGBTRAM16 Assembled & Tested 


LOW COST DAISYWRITER 2000 
WITH 40 CPS EFFECTIVE SPEED 
AND 48K BUFFER! 


ONLY $1495.00!! 


— 4-— were eee ë — 


The SLMDW2000 may just be the best dollar value in a letter quality 
printer on the market today. Features include: 

Effective printing speed raised from 16cps ta 40cps by the intel- 
ligent interface 

48K buffer memory 

Daisyplot Graphics 

Printwheel cassettes available in 12 styles and 15 languages 
Standard IBM ribbon cartridges 

MTBF of 4000 hours at 25% duty cycle 


This printer is DIP switch Selectable for its personality protocols. This 
eliminates the need to repface a printer when the computer system is 
expanded, modified or adding additional printers that must be 
compatible with existing hardware and software. Included among the 
protocols that can be emulated are: 
e NEC 5510 e DIABLO 630 ®  QUME Sprint 9 
€ IBM Personal Computer € ATARI (Centronics 737) 
INTERFACES: 
@ RS232C and Current Loop € Centronics type parallel interface 
e |FFE/488 Al аге DIP switch selectable 
SPECIAL FEATURES: 
e 280 CPU е 12K ROM е Standard 48K Buffer € 16 Softwareor 
hardware selectable baud rates 50 - 19.2K baud € Micro-coded alarm 
differentiates error conditions with pulse combinations € Intelligent bi- 
directional printing with logic seeking € Complete word processing 
features, standard € Complete self test € Autoreprint upto255 times 
€ Auto clear error - printer automatically resumes printing upon 
correction of ribbon, paper or cover open conditions € Proportional 
spacing € Supports Automatic justification € Complete Vector 
plotting routines € Sheet feeder mode - allows easy interface to most 
mechanical sheet feeders € Quite- 60db € Front panel forms control 
€ Universal power supply 115/220V 50/60Hz 


Part No. Description 


BNSLMOW2000 Printer with 48K buffer 
BNSLMOWYFT Vertical Form Tiactor 


Pre-contigured cables are available. Please call lor price and part number. 


Ust Price Our Price 
$1595.00 PO 
125.00 


һа ^^t ы 


EE 


ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (219 709-5111 


Terms. U.S VISA M C. BAC, Check Money Order, U.S. Funds Only. CA residents add 62% Sale Tax. MINIMUM PREPA 


OR DER $15.00. Include MI NIMUM 


SHIPPING & HANDLING of $3.00 lor the first 3 tbs. plus 40€ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in case, please include your 
phone number. Prices subject to change without notice, We will do our best to maintain prices through February, 1983. Credit Card orders will be charged appro- 
priate freight If you haven't received your Winter '83 Engineering Selection Guide, send $1.00 for your copy today! Sale prices for prepaid orders only. 


Circle 342 on inquiry card. 


PRIORITY ONE ELECTRONICS 


International 


SIEMENS FDp100-8 Incorporated e 


d FLOPPY DISK DRIVE 
. SINGLE,SIDED, DOUDIEDENSITY 
SHUGARTGOAR COMPATIDIE 4 


90 DAY WARRANT 1 ' Occ үе A i т off е Positive Pressure Fitter Cooling e Hinged top for easy access 


; е Power Supply:4A@+5V.3A@+24V — e Heavy non-flex 090 alumin- 


ONCE AGAIN You К -— 2E 3 E ty 7 € Each output i ашау fused e. "d M connectors 


RECEIVE THE (n A 2-9 F^ AC AN. BUY DRIVES AND CABINET 


BENEFIT OF OUR _ | py ی ا ی‎ TOGETHER AND SAVE! 
UNEQUALLED PUR- . | twt 5.00 . DUAL 8” SIEMENS FDO1008, 


hw E x c DUAL 8” CABINET POWER SUPPLY 
CHASING POWER! . EM IN MIRIE » writen . ANO INTERNAL POWER CABLES 


tinclude | r dirî Hrs 
ORDER. Now AND SAVE! й E a ~~ IF BOUGHT SEPARATELY: $910.00 
: PRICED AT: 5750.00 


BNPOBITSIE 


S-100 DUAL 8” SUBSYSTEM noana neron ae 
Temperature and voltage monitor with visual and audible alarm for 
S-100 Disk Controll ith CP/M 2.2 | $399.00 overtemp condition. Direct Digital Readout at Internal temperature in 

BNCCS2422A E ISK uODnWONET WI . : С° on standard DYM 
BNSIEFO01008 Siemens Double Denisty 8" drive 2 $498.00 BNIMFDEOO2 CABINET ONLY (Sh. Wt. 38 Ibs.) $295.00 
BNIiIFDEOO2 Dual Horizontal Cabinet 1 $295.00 — BNPDBIMSIEEM — 2-Drives, Cabinel & disk environment monitor $775.00 
i we zb BNIHFDEDU2EM Cabinet only with disk environment monitor $375.00 
a ар тар 1 $ 35.00 4 earum, , BNPECSDMIBEIBE Qual Internal Oata Cable $31.18 
| سے‎ 1 | AN BNPECSUSEQS External Data Cable 519.77, 


SAVE 5232.00! иши ЖЕ VISUAL 50 - 


DONT Low profile detached 
| : keyboard features sculptured 
MISS OUT! keys with matte finish 
& Order N Screen tilts and swivels 
dà CL BO x 24 display with 25th 


> ' 7 x 9 dot matrix with full decenders 


| RS-232 Serial interface w/auxillary 
RS-232 port 
a 128 Character ASCII set and 31 


he ec - E ? character line drawing set 
WITH THE «ОЛ» INTRODUCTORY OFFER!! 


: A ! 4 
DEST CABI N ET! { oc Lats, d A , BNVSLSQBW Non-glare Black & White tist: $695.00 OurPrice: $650.00 
= pa. " = 4 


BNVSLSDEN P31 green display List: $750.00 Our Price: $685.00 
zi » A NT ^ 
sa MITSUBISHI ELECTRC Ra THIN LINE 


(Shipping Weight 37 165.) 
Exactly one- shalt the height of any other mode! 
proprietary, high-resolution, read-wrile heads patented 


«З by Tandon 
Better Than D.C. only operation - по A.C. required 
QUME industry standard interface 

` Beer Than Three millisecond track-to-track access time (9 Ibs) 

| SHUGARTI BNTNOTM8481 Single Sided: $380.00 2 or more: $370.00 ea. 

BNTHOTM8482 Double Sided: $495.00 2 or тоге; $485.00 ea. 

TANDON 5144” DRIVES‏ - ا 
B" Double-sided, dour бету, nticchangesble wih QUME А Shugart BNTHDTMIO01 Single Sided, 250KB (5 Ibs.) $220.00 ea.‏ 


рест Weight 16 86 Io» 2 or More: $200.00 each 51/4" DISK DRIVES‏ جم ساس 


i 2 or More: $435.00 each ' > > ттн? Douo suet S00KS 929300 #8: BNMPISI*  Single-Sided Double-Density 48 TPI $200.00 
1 2 or More; $270.00 each BNMPI52* Double-Sided Double-Density 48 TPI $270.00 
ii : BNTNDTM1003 Single Sided. 500KB $295.00 ea. BNMPI91*  Single-Sided Double Density 96 TPI $275.00 
INTERNATIONAL INSTRUMENTATION, INC. 2 or More: $270.00 each BNMPI92* Double-Sided Double-Density 96 TPI $400.00 
a BNTNOTMIOO4 Double Sided, 1000KB $395.00 ea. *Replace "*" when order, with "m" for MP! style bezel, or 

2 or More: $375.00 each "$" for Shugart style bezel. (Shipping weight: 5 Ibs.) 


2" HIGH 8” DISK DRIVES 


DUAL THIN LINE 
CABINET h МТ 
€ Fan cooled d 2 R 


e 24V @ 4 A/5A 


e 5y @ 2A 
e Scratch resistant, 


DUAL 8" FLOPPY DRIVE CABINEY 
е Positive Pressure Filer Cooling € Hinged top fct easy access 
e Power Supply AR -SVJAQ HAV € Heavy поп-ех 090 akren- 


ТАФ -5Ү um base Y 
в Each output 1 individually fused = Modular power connectors в ТАЕ grs Price 


TWO MITSU DISHI 8" DRIVES BNdJMRTLG Cabinet & Power Supply — $200.00 $180.00 The first 2" high 8" dist drive КО for mounting under 


DO ; LE SIDED DOUDLE DENSITY (Shipping Weight 12 ibs) the keyboard on CAT, etc. 
UB DUY THE CADINET AND DRIVES TOGETHER: NO AC Required +5V +24VDC only 


АМО CADINET TOGETHER!!! ВНРОВЈМВТНОТ w/two TNDTM8481s (30 Ibs.) $920.00 FAST 3 msec track to track! 


$1150.00 BNMPI41M Уз High 1 side doubie-denisty 90.00 


— pm BNPOBJMRTND2 w/two TNDTMB482s (30 Ibs. 
ues Power Cais > милади а л te | —— 

; u eig side Single drive, e. ensily à 
| 514%'' DISK DRIVE CADINETS |  BNMPI42S Full height 2 sided single drive, dble-density $480.00 


mmu. BNJMAICS JMR Single е Cabinet $ 79.00 BNMPI41D Full height 1 side dual drive, dbíe.-density $760.00 

(5V € tA, 12V @ 15А) Sh. Wt. 5 Ibs. BNMPI42D Full height 2 sided dual drive, dble-density $920.00 
. kon- 1230 00 | / ` ' у 
 — اسا‎ USE BNVIS9802 Vista Dual 5%” Drive Cabinet $110.00 (Shipping Weight: 11 Ibs. per drive) 


GRIVES AND CABINET SHIPPED SEPARATELY — (+50 @.2А. 12/@дА) ЗП Wt Abs 


Circle 342 оп inquiry card. 


PRIORITY ONE ELECTRONICS 


5" DISKETTES 


SOFT SECTOR 
40 TRACK SINGLE SIDED 


EIA/RS232 WALL PLATES 


{Does not include connectors) 
BHIIIWPDB281 Single punched 


DOUBLE DENSITY WITH 3 n I| 
HUB REINFORCING RINGS ual Punc 
Package of 10: 51 g 95 4/$12.00 ' | 
| > RS-232 “D” SUD-MINIATURE 


CONNECTORS 


BNCHODB25P 25 Pin Male $2.75 $2.50 $2.25 $1.95 
BHCNOOB25S 25 Pin Female $4.00 $3.50 $3.25 $3.00 
BNCNDOBS1212 1 Pc Grey Hood $1.65 $1.40 $1.25 $1.15 
BNCNOP25H 2 Рс. Grey Hood $1.50 $1.25 $1.10 $1.00 
BNCNOQDB51226 2 Pc. Black Hood $1.75 $1.50 $1.35 $1.20 
BNCNDU20418 Hardware set 2/Pr. $1.00 $.80 $.70 $.60 


COMPLETE V OmpuPro SYSTEMS 
FREE SUPERCALC-86! FREE dBASEII!! 


AND А TELEVIDEO 910 TERMINAL FOR ONLY $1.00! 


SYSTEM 816/А 
ENTRY LEVEL SINGLE-USER SYSTEM 


System B16/4 is an excellent choice for an entry level, single user system that's designed with future 
expansion in mind. В16/А includes interfacer 4 (three serial 1/0 ports, paralle} port, and 
Centronics/Epson-style port), two RAM 175 for 128K of fast, static memory, and System Support 1 
(clock calendar, RAM/ROM/match processor options, RS-232C serial port, interrupt controllers, 
interval timers, and more), and Ashton-Tate's dBase Junior’, an upgradeable subset of their popular 
dBase il data base management software. This combination of components means superb computing 
! today with an option for future expansion — all the way up to a multi-user system. System B18/A is 
priced at $5495.00. a savings of over $1000.00 compared to all components purchased separately. 
BNGBTSYSBIGADA Single User System Desk Top, A&T $5495.00 


BNGBTSYSB8IGADC Single UserSystemDesk Top, 200 hr. Burn-in $6345.00 
BNTLV91O  TeleVideo 910 Black& White w/purchase of above system $ 1 .00 


pamcan | LOWEST 
5 a "arse | СОТ 
А.с. PRINTER 
AVAILADLE 
SNWERDGIISS 6 culi sip w/SWELT 3 bs $6195 $4200 52 2 9 e Q 0 


Before you plug in your computer. you'd betler consider how you are 
going to insure or protect your investment from unwanted electrical 
pallu tion. 

DG315 SERIES THIS IS NOT A TYPOGRAPHICAL ERRORI 
3 STAGE SPIKE FILTER AND FOUR STAGE NOISE FILTER 
BHWBRDG3ISP Wall unit plug in 2 105.$153.95 $ 99.95 


8NWEROGSISS б outlet strip w/SW&LT 3 105.9193.95 $119.95 
BNWBRDG3ISR — Boutletracksw/SW&LT — 81bs.5193.00 $119.95 


BONUS! ж 
FREE!! kassette 10 E: 
LIBRARY CASE WITH ` 


PACKAGE DF 10 DISKETTES 
A $4.25 VALUE  BNPRISSOO (Shipping Weight: 2 Ibs.) 


BNPRIS8D package of 80./essLibraryCase $120.00 


ri 


DG115 SERIES 
SINGLE STAGE SPIKE PROTECTION 


Part No. Description Wi. List SALE 


For More 

Detalls, 
See Page 215 
SRE VSTE M 5 of the January 
INC, Issue of BYTE. 


ө 5 x 7 Dot Matrix € Parallel Interface 
(Centronics) € Tractor Feed € Dot Address- 
able Graphics @ Up to 3-Part Paper @ Self 
Test € One Year Warranty ® 30 CPS 80 
Column Unidrectional @ Uses Regular Paper 
BNAXMGPIODA (Shipping Weight 11 Ibs.) 


List Price: $389.00 $229.00 


2-80 BEGINNER KIT 
280 CPU - 2 S-100 
EXPANSION SLOTS 


e 780 CPU BNOTCZ80BEGA 

e 2 5-100 slots for expansion LIST PRICE: $400.00 

e Wire wrap area for custom circuitry SALE PRICE: 

е On board keyboard and display ажы | PRIORITY 
e Cassette interface for mass storage $340.00 Ms 

e 2K RAM included (Shipping weight 4 Ibs) 

e 4K ROM (not included) 

e RS232 port 300-19.2K haud TINY BASIC RDM: 


e Comes with 2BUG Monitor ол ROM  BNOTCTBASIC $25.00 


with SID driver routines 
€ TINY BASIC available 


Circle 342 on inquiry card. 


10-24 25-99 100-UP 


9161 DEERING AVE @ CHATSWORTH, CA 91311 Neos 
ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5111 


Terms. U.S. MS A. MC. BAG, Check, Money Order. U.S. Funds Only. CAresidents add 672% Sales Tax MINIMUM PREPAID ORDER 515 00. Include MINIMUM 
SHIPPING & HANDLING of $3.00 for the firs! З tbs, plus 40€ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in case, please include your 
phone number. Prices subject to change without notice. We will do our best to mainlain prices through February, 1983. Credit Card orders will be charged approp- 
riate freight. |f you haven't received your Winter '83 Engineering Selection quide, send $1.00 for your copy taday! Sale prices far prepaid orders only. 


Wd TEXAS INSTRUMENTS 
16 PIN GOLD AND TIN 
DIP SOLDERTAIL SOCKETS 


TIN GOLD 
QTY BNTISIGLP BNTIGIGLP 


225.00 $315.00 


1200 BAUD AUTO-DIAL 


HAYES SMARTMODEM COMPATIBLE 
(153) U.S. ROBOTICS 
MODEMS 


$495.00 


The AUTO DIAL 212A Modem is а direct connect 0-300 or 1200 baud 
modem capat!e of dialing and calling lor you The AUTO DIAL 2124 i 
compatible in junction ta Ihe OC Hayes SMARTMDDEN'. 


Part No. Description list SALE Price 
SHUSRADIALZT2A 0-300,1200 baud dig modem 559900 $495.00 


— 


ACOUSTIC MODEM 


The PRONE UAE Modern is а 300 baud А5232 compatible acoustic 
modem capable ol operating as either an answer or originate modem. |1 
$ BELL 103/113 compatible and will accept most standard phone 
handsets 


ENUSAPLMK 0-300 Baud acoustic modem su4900 $129.00 


MICRO LINK DIRECT CONNECT MODEMS 


BNUÜSRMLNK3O0 O-3O0bauddirectconnec! £179.00 ГЕИ 
BMUSRMLNKIZÓU 1200 baud dec! connect $14900 $399.00 


AUTO LINK DIRECT CONNECT 
AUTO ANSWER MODEMS 


BNUSRALNK3O0 0-300 baud aviofdwect comect 5212.00 $195.00 
BHUSRALNKI200 1200 baud алапат connect 519900 $449.00 
BHUSRALNK212A 0-300, 1200 baud autvdwect — 554900 $475.00 


1200 Brud | 
0-300 Bead X X A i X 
Aste Bilal X 
[Hayes Smartnodem 
compatitie) 
Аша Aaswer I 
Auto Mode Select K 
OTR Override H 
RS232 pirs 243 1 
reversible 
Ug tedre: i 
Carrier Dolci X X 
зму шерак X Д X 
Sail Test 
Send Osta X x 
Мен Daz X | 
Terminai Real X | 
X x 
X 1 


за om TN ра 
= Кеч 
эщ » su за ы 
ра. Exi 
эң = 
эч эл 


эң эң 


qu Кем 
Матв Made 
Ring inditals 
High Speed 


®© HITACHI DUAL TRACE OSCILLOSCOPES "igh mus senem 
_У-95ЭР 35 MHz —  V-209F 20 MHz _V-902F 30 MHz 


DELAYED SWEEP жш; a « — DELAYED SWEEP Bio. DUAL TRACE 
e Single time base delay sweep е love = e Singletime basedelay sweep € High : @ ». € High sensitivity 1mv/div (5 MHz) € 
rectangular CRT with internal graticule . 3 . Sensitivity 1mv/div (SMHz) € Full TV 78 #6. рту Triggering € X-Y operation @ 
ө High sensitivity 1mv/div (7 МН2) ө =  # 9 и V triggering € X-Y operation 9 CHI E- * ¢$ CH1 Output € Built-in signal delay line 
Large dynamic range of 8 divtofullband- © re ex Output € High reliability, MTBF 20,000 у ә ә High reliability, MTBF 20,000 hours 
delay ine жп 5 М "Y | се e à d 9: BRHITY203F List $749.00 2 7 n Ie we ө 2. BNHITY302F 699.0 . 

| st $049.00 Taani ٢ save: $625.00 Spam Е $699. 
зме $799.00 Жы ТЩ | 
V-352F 35 MHz DUAL TRACE V-202F 20 MHz DUAL TRACE V-152F 15 MHz DUAL TRACE 
Same as V352F except without delayed sweep. Same as ¥203F except without delayed sweep. Same as V3U2F except without delay line and only 15MHz. 


BNHITY352F List: $895.00 SALE: $749.00 BNHITV202F List $695.00 SALE: $515.00 BNHITYIS2F List $595.00 SALE: $495.00 


64K IEEE/S-100 DYNAMIC RAM | Ars B 


2 
AppledDigital Data Systems Inc. : 


California Кл 
= | e | 
(=. Computer SS SALE! prom x3 


Systems $525.00 
VIEWPOINT SA+- ADDS 


Detachable keyboard, RS232 interface and auxillary 
port, 80 x 24 display with 5 x 7 dot matrix, tiltable 12" 
green screen. 


BNADDVWPR Sh. WL30 Ibs. 


2 or AMHz BANK SELECTABLE 


e 2 or 4 MHz operation € Designed to IEEE proposed S-100 bus stand- 
ards € Supports IMSAI-type front paneis ® Operates with either an8080 
or 2-80 based S-100 system providing processor transparent refreshes 
with both € Bank-select system allows system memory expansion 9 
Bank-select port's address is jumper selectable € Апу 16K block can be 
made bank-independent € All 64K can be made bank-enabied an power- 
on and reset € Fully buffered address and data lines € Configuration as a 
16K. 32K or 48K board without the removal o! RAMs ® Fail-safe refresh 


List:$699.00 oUR PRICE: $525.00 


S-100 BOARDS 


circuitry for extended Wait States € Board configuration with reliable, SSM 
easy to configure Berg jumpers ® Supports DMA € .lumper-selectable | 
Phantom input € Assembled & Tested € All ICs in sockets ® Uses Part No. — Description List Our Price 
Popular 4116 RAMs ® Full factory warranty. BNSSMPBIA 2708/2716 Programmer & EPROM 5265.00 $219.89 
BNSSMIOSA 105 InpuVGutput $329.00 $289.89 
REGULAR LIST PRICE IS $375.00 BNSSMIOBA 108 Eight Serial 1/0 5550.00 $469.89 
YO U SAVE AN BNSSMIO4A 2 Parallel. 2 Serial 1/0 $290.00 $440.00 
BNSSMVB3A24 80 x 24 Video Board $499.00 | 
BNCCS20653 (sn. we. 2 ibs.) DUAL 
| N C R E DI BLE $ ] 7 6 в 00!! ВНОЦЕСРИбВООО 68000 S-100 CPU $895.00 $850.00 


BNDULDMEM256K 256K Dynamic Memory Card $1295.00$1230.00 
BNDULCMEM32 32K CMOS Memory Card $695.00 $660.00 
BNDULEPROM32 2716 EPROM Board $295 00 $280.00 


í Q EX 8 О s T BNDULSIO40MA 5104-0МА $695.00 $650.00 
QT COMPUTER 

BNQTCZBÜBEGA 280А SBC Beginner Kit A&T — $400.00 ps 00 

BNÜTCSBC24A S-100 SBC ААТ $325 00 $295.00 

W T BNOTCCCSA Clock Calendar $165.00 ps 00 

Р CALIFORNIA COMPUTER 

BNCCS2810A ^ 280A CPU w/RS232 $32500 $289.89 

DOT MAT RIX BNCCS271001 4 Port Serial 1/0 $325.00 1310.00 
BNCCS271901 2 Serial, 2 Centronics Par, $360.00 9345.00 

BNCCS272001 4 Port Paratle! 1/0 $27500 $265.00 

BNCCS273001 ^ 6 Port Serial 1/0 $550.00 3525.00 


BNCCS2422A Floppy disk controller wiCP/M — $425.00 $399.00 


MET solo 


Introducing Solo, a new cost-effective solution 
1 to Apple Disk Storage, offering all the capa- 
bilities of the standard Apple Disk Н at a 
fraction of the cost! 


APPLE 


e 80 cps е 10, 120r16.5 cpi € 3 selectable line spacing € Vertical DISK DRIVE 
format control € Centronics parallel or RS232 seriatinterlace € Usea 


standard Underwood spooled ribbon @ Friction and tractor feed. e Totally Appie 11 compatible 
BEST OF BOTH WORLDS! List Price Our Price ае 
BNCOXBOFT lel int. $399.00 9.00 
PERF ORMAN CE AND BNCOXSOFTSER "dena i 520000 a : Cee ш $2 6 9 8 0 0 
List Price: 5399.00 
LOW COST! SALE PRICE: | List Price SALE 


@ 780A 4MHz CPU @ 64K RAM @ 2 Serial RS-232 Ports @ 


PRINTER! 


Floppy Disk Interface Controls Four 8’ or 54“ Drives € 35 Mbytes BNY¥IS3101 — Apple drive add-on $293.00 $269.00 

of mass storage € CP/M 22 with the Sierra Data Menu Driven BIOS 592 9. ОО VISTA 3101 DISK DRIVE WITH APPLE I] CONTROLLER 

e Winchester Hard Disk Adaptor € Disk Drive Power Supply and vul 

Cabinet € Drive Data Cable € 5-100 IEEE Compatible. кш; wh CI One ; 9979-00 $349.00 
(Shipping Weight 21 Ibs.) (Shipping Weight 6 Ibs.) 


PACKAGE 

CONTAINS: TOTAL za 
EAE Had oee cat sago PACKAGE PRIORITY [ ONE | ELECTRONICS. FW 
BNSOSHOI Hard Disk Cont. $150.00 Il 
RAMEE a My PRICE: uis Xs OÊ oo DEERING AVE ө CHATSWORTH. CA 91311 BEL 


BNMCPI2231] 35 Mbyte NEOA 


hard Disk c $3993:00 47 05, 00 ORDER TOLL FREE (800 4223-5922 - CA, AK, HI CALL (2123) 709-5111 

BNSUSCPM CP/M 2.2 w/BIOS $150.00 Terms. U.S VISA, MC, ВАС, Check Maney Order, U.S. Funds Only. CA reside nts add 61% Sales Tax MINIMUM PREPAID ORDER $15.00. Include MINIMUM 

$5240.00 5 AVE $445.00!! SHIPPING & HANDLING of $3.00 lor the first 3 Ibs. plus 40€ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in case, please include your 

(Shipped in 5 boxes, total Sh Wt 81 Ibs.) BNPDBSOSMCP phone number. Prices subject to change without notice. We will do our best 1o maintain prices through February, 1983. Credit Card orders will be charged approp- 
riate freight. If you haven't received your Winter ‘83 Engineering Selection guide. send $1.00 for your copy today! Sale prices for prepaid orders only. 


meh {in w 


C. 


524 BYTE February 1983 Circle 342 on inquiry card. 


Unclassified Ads 


FOR SALE: Sinclar ZXB! computer complete with 16K mem- 
Ory module and Financial Program package. used for only one 
week, $110. Joe Bryan, 1607 Limestone Court, Montgomery, AL 
36117, (205] 272-0754. 


FOR SALE: IBM Selectric terminal from the IBM Saber system 
converted to an uppercase and lowercase printer, $200 buys 
pnnter, interface and driver for H-B, driver listing, and schematics 
needed to interface to other microcomputers. Tom Golway. [21 2) 
735-2935, Mondaythrough Friday between 9:30 a.m.-4:30p.m. 


FOR SALE: Heathkit H-I 4 printer with 40,80, 96. and 132 col- 
umns. Selectable bps rate 1 IO, 9600. Letter quality. RS-232C inter- 
face: 5290. Jim Brooks, 3343 Grand River Dr., Grand Rapids, MI 
49505, (616) 363-2660. 


WANTED: Hardware information, service manuals, circuit 
diagrams, etc.. for aging Wang 22008 computer; апу or ail 
peripherals and any information concerning add-on ROMs. Am 
also interested in reasonably priced peripherals for same. Will glad- 
ly pay for photocopies, erc. but please contact me first to avoid 
duplication. Phil Sutherland, РОВ 177, Nedlands, Western 
Australia 6009, or phone international + 61 9 386 4859 during 
office hours here [OI OO to 0900 GMT). 


FOR SALE: North Star floating-point board. Unused, due to in- 
compatibility with FORTRAN compiler. Lists at 5399, will sell for 
$250 or best offer. Mike Modest, 12651 Windward Ave., Los 
Angeles, CA 90066. [213] 397-4836. 


WANTED: Your help bringing microcomputing awareness to 
rural Minnesotans. East Central Regional Library (ECRL) Computer 
Fund raises funds to place microcomputers and educational soft- 
ware in rural libraries for use by general public free of charge. Send 
tax-deductible contributions to ECRL Computer Fund. Attn: О. L. 
Deye MD. Cambridge Clinic, 626 South West 7th Ave., Cam- 
bridge. MIN 55008. 


FOR SALE: Apple Silentype thermal printer with interface card 
and connecting cable, Driven by little oid lady to church on Sun- 
days. Excellent condition. Free with purchase: one well-used but 
interpretable manual, Asking 5425 US funds. Response guaran- 
teed. Erik Sea, 22 Edgar Dr., London, Ontario, N6G IKI Canada. 


FOR SALE: 54 disks of games! Complete personal collection of 
over 1.000 arcade, adventure, educational, space, etc. Will sell 
only as a unit for $850, One of a kind. Е. Abrams, 6400 Hayes St, 
Hollywood, FL 33024, [305] 987-6889. 


‘FOR SALE: New TRS-BO Model Ill with 4BK, two disk drives, 
serial port, Scripsit Word Processor and parallel cable; best offer. 
Spectrum Soft Sector 54-inch floppy disks, excellent quality; they 
will work in Apple, TRS-BO, and many others: $2.50 each pius suf- 
ficient first-class postage. J. Browning, 3616 Crest SE, Albuquer- 
que, NM 87108. 


WANTED: Apple tt with 16K of memory or Osborne | per- 
sonal Computer in exchange for full tax write-off. A professional, 
fully registered, nonprofit theatre needs a smali business computer 
for budget planning and control needs. Word processing and 
painting capabilities are not essential Your donation is tax- 
deductible. David Lemos, Producing Director. San Jose Repertory 
Company. РОВ 9584, San Jose, CA 95157, (408) 294-7572. 


AT ARI USERS: | am currently interested in hearing from other 
Atari users around rhe states to start a users group and pur our a 
newsletter. If you have anything to contribute to the first issue 
please send it to me. | am also looking for software to trade. John 
Conley, 11 Sunnyside Rd., Scotia, NY 12802. 


FOR SALE: Attention homebrewersi | am selling many ICs and 
other components. Most of these ICs are memory, LSI interface, 
and many 7400 TTL. also some 4000 CMOS. All at low prices 
and guaranteed. Most are new and unused. Send SASE for a list 
and prices. Kevin Lovelace, 5500 Sonora Dr.. North Little Rock, 
AR 72118. 


FOR SALE: Eaton LRC 7000 + printer with manual, three new 
ribbons, and cable, Excellent condition. $150. John C. Daoust. 
t 103A East 23га St.. Texarkana, AR 75502, (501) 774-1340 after 
5 p.m. 


FOR SALE: Lobo Model 1850 hard disk for Apple tt Plus com- 
puter, Includes in one package: ! O-megabyte fixed 8-inch disk, 
I.2-megabyte 8-inch floppy disk, power supply. and controller 
card. Brand-new condition. 6 months remaining on factory war- 
ranty: $3000. Ray Krauss, 3478 East Jamison Ave., Littleton, CO 
80122, [303] 694-1931. 


FOR TRADE: Software for Timex and/or 3mclair computers 
with 16K RAM. I have a collection of games and utilities which І 
would be interested in swapping for programs of equal value. 
They are available on cassette or in listing form. Chris Collins, 485 
Willowtree Dr.. Melbourne, FL 32935. 


WANTED: Manual for TDL/Xitan text editor. Will pay cost of 
duplicating. Lloyd Larson. 38236 Sheridan Rd, Waukegan, IL 
60087, [312] 244-4943, evenings; 882-3777, days. 


FOR SALE: DEC M8059-KF 128K-word [16 bit with panty) 
memory card for O-bus [51 1]. Brand new in original box: 
manufactured April 1982. DEC list price: 52834 with 12-month 
delivery. Uses Hitachi 4164s. Asking 52000, price negotiable. 
Michael Blyler, Georgia Tech Box 32380. Atlanta, GA 30332. 
[404] B74-4987. 


FOR SALE: New multi-user North Star Horizon with 256K 
bytes of memory, | 8-megabyte hard disk, one quad drive. one 
HSIO board, and processor. Reasonably priced below wholesale. 
Drop а card with quote and I will call you. А. 1., 74 Lincoln St., 
Jersey City. NJ 07307, [201] 659-0836. 


FOR SALE: Exidy Sorcerer 32K, 8K BASIC рак, several games, 
computer instruction book, and BASIC instruction book: $550 or 
best offer. Development pak: 560, 64K Netronics memory board 
without memory [4116]: $100. Heathkit ET-3400 trainer and 
course: $195. Would consider trade on any of the above for 
&inch disk drives or CP/M software. Nelson Lewis, 1005 Don 
Rovin Ln., Farmington, NM B7401, (505) 325-5426 evenings. 


WANTED: CP/M software. Well-established nonprofit corpora- 
tion seeks tax-deductible contributions of new and used CP/M 
software. Wil furnish certified receipts. Philadelphia Festival 
Chorus, Suite 4310. 1500 Locust St. Philadelphia, PA 19102. 


FOR SALE: Ball transistor-transistor logic 12-inch black-and- 
white monitors, little use, ready to plug into Osborne |. Money 
back if not fully satisfied: $125 [S 1 30 with manual and schematic) 
plus UPS shipping charges. Also, | want a biorhythm program on 
54-inch floppy disk for CP/M operating system. Lew Yeager, 728 
Seventh St., Marietta OH 45750, [614] 373-6501. 


FOR SALE: Heath H-89 with single 5%-inch floppy disk and 
H-14 printer; best offer. Xerox dual B-inch single-sided disk drives, 
new: 51395. Sencore C8-42 analyst: best offer. Sams CB-I 
through CB-125: best offer, Heathkit 58-300 and SB-40! complete 
with manuals: best offer. Stan Stevens, RR4 Box 26, lowa City, IA 
52240, (319) 354-9726. 


WANTED: Collecting Apple Il PLus one-line programs [up to 
five-iners) including utilities, graphic/sound routines, or illustrations 
of useful addresses in the Apple. If you wish a listing in return. 
please send a SASE with your one-iner or include a dollar 
{without a one-liner] to cover printing costs. James A. Sullivan, 
2309 Сіепп Court, Charlottesville, VA 22901. 


FOR SALE: Two teletype Model 43 keyboard/printer, dot- 
matrix terminals, 30 cps RS-232C in mnt condition, 5450 each. 
Also. Millenium universal in-circuit emulator with 6BOO personality 
card, $1500 joriginally $7000). Ralph Guditz. 195i Colony St. 
Mountain View, CA 94043, [415] 960-3462 after iO p.m. PT. 


UNCLASSIFIED POLICY: 


WANTED: TRS-80 Model ІЛ1—согпрайб!е software to swap. ! 
have a large library of programs to trade for anything ranging 
from utilities to arcade games. Send a list of your programs or a 
cassette or disk of your better programs and | will promptly return 
the same. Ron Katcher, 13843 North Sist St, Scottsdale, AZ 
85254, |602) 996-5454. 


FOR SALE: Ohio Scientific САР Series 2; BK RAM and BK ROM; 
color graphics. Includes full schematics and instruction manuals. 
Used less than 500 hours. Paid $1600 for computer and Amdek 
color monitor. $1250 firm. ! will pay shipping. Orpheus Allison, 
POB 387, Mapleton, ME 04757. 

i 


FOR SALE: 48K Apple Il Plus computer with radio-frequency 
modulator and tape recorder. Lots of software plus ail manuals 
and demonstration programs: $900. Geoff Emerson, 3 Spaulding 
Court. Saugerties, NY 12477, (914) 246-9770. 


FOR SALE: OS! СІР with 8K RAM, 32/64 video modification, 
new ROMs, RS-232C port, dua! joysticks, and sound port. Good 
condition: $375 or best offer. Also, Micro Communication Corp. 
digital tape drive and nine 50-foot tapes [similar to Exatron Stnngy/ 
Floppy}. barely touched: < 1 25, Send SASE. Michael Мсіпегпу. 75 
Coachman Dr.. Penfield, NY 14526. 


FOR SALE: CromemcoZ-2 with dual B-inch floppy disks, 1 28K 
bytes of memory. digita-to-analog and TV Dazzler boards. two 
Joysticks. SOROC IQ 1 20 terminal, and GE Termenet 300 printer. 
Software: FORTRAN. assembly, Database, Word Processing, 
BASIC. Dazzler games and graphics, LISP, and Ratfor. Originally 
58000, asking 53600. Р, Baum, 11410 Lombardy Lane, Sunny- 
mead, CA 92388. 


WANTED: Broken or unwanted computers, printers. and 
other peripherals. | am a high school student. but will payfor ship- 
ping and handling. Greg Ham, 4048 Southwest 8th St., Planta- 
tion, FL 33317, [305] 792-4204. 


FOR TRADE: One or more new Xerox B20 computer systems 
with dual 8-inch disk drives [retail $3900 each] and/or one or 
more Xerox #400 Telecopiers (retail 5 1695 each}. We need three 
letter-quality printers of 40 cps or better; also a Televideo display 
and keyboard; and/or a hard-disk system to link with our Altos 
8000 processor. Cail if you are interested in bartering! Mary Lom- 
bardi, 547 Mission Vineyard Rd., San Juan Bautista, CA 95045, 
(408) 623-4576. 


FOR SALE: PET 200! with 24K bytes of memory [BK plus 16K 
expansion]. Can insert additional 16К in memory-expansion 
board. Commodore 2040 duatdisk drive. One built-in cassette 
drive and added full-sized keyboard. All manuals included: 5975. 
Neil Omvedt, 3036 Asbury Sr, Roseville, MN 55113, (612) 
633-5743. 


FOR SALE: Apple ttl including black-and-white monitor and 
additional disk drive. Also, Pascal, Visicalc, and Business BASIC 
software packages. Less than one year old and in perfect condi- 
tion. $4000. R. Michae! Tague. 200 Don Allen Rd.. Louisville, KY 
40207, (502) 895-4508. 


WANTED: User manual, schematics, etc., for Compu/Tme 
CT-IOO-! calculator and digital clock 5-100 board. | will pay 
reasonable reproduction and mailing costs. Jim Wolfe, POB 6601. 
Torrance, C A 90504, [213] 376-2931. 


FOR SALE: NEC 12-inch monitor and Microsoft 16K RAM 
card, unused, new: $100 each or best offer. A Morton, 1340 Laf- 
fer Ave, Akron, OH 44305, [216] 784-9697. 


Readers who have computer equipment to buy, sell, or 


trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publication, an advertisement must be non- | 
commercial (individuals or bona fide computer clubs only), typed double-spaced on plain 


white paper, contain 75 words or fewer, and inciude complete name and address. This ser- 
vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTE/McGraw-Hill, РОВ 372, Hancock, NH 03449. 
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Unclassified Ads 


FOR SALE: Ohio Scientific Challenger 4P color computer. Ex- 
cellent condition with Quasar solid-state black-and-white con- 
verted TV/rmontor and cassette recorder. Includes all manuals and 
OS! home-taped programs: $550 or best offer. Barry Sitek, 140 
Morningside Ave., Park Ridge, NJ 07656, [201) 391-6015, 


ADVICE NEEDED: | have an BOB5-based homebrew and | 
would like to implement a BASIC interpreter. | will buy ог swap 
parts or ideas. | have many homebrew microcomputer circuits. B. 
Shaffe, 98 Onieda Ave.. Centereach, NY 11720. 


FOR SALE: TRS-80 Modellii 48K with disk drive; 5 15 50, only 4 
months old. Leave a message and | will call back. Robert Linza. 
(713) 332-7480. 


FOR SALE: 3-year-oid TRS-BO with four disk drives, high-speed 
daisy-wheel printer with optional tractorf eed. RS-232C, uppercase 
and lowercase adapter, data separator, 64K Omikron Mapper 
with CP/M. Excellent condition. Software includes Scripsit. Script, 
Chextext, NEWDOS, NEWDOS-BO. TRSDOS, CP/M-22, C-BASIC, 
MBASIC-BO, Wordstar. BASIC Compiler. TOAM, Sort-Merge. AIDS 
Ill. and much more. New cost was $11,000 asking 54675. Tom 
Hamilton, 1998 Collingswood Rd., Columbus; OH 43221. [614] 
488-7771. 


FOR SALE: 5-100 boards in working condition: 16K North Star 
RAM for $225. 16K Memory Merchant static RAM for S150. 16K 
CCS Model 21 16C static RAM for $225, Morrow Switchboard for 
$200. SSM 104-2 parallel, 2 serial VO for $225. R, E. Clark, 712 
South Ninth, Memphis, TX 79245. [BO6) 259-2232 after 8 p.m. 


WANTED: Wang 2200 SVP-BB, MB DSDD disk, two MB fixed 
disks, 2236 DE interactive terminal, and 2235 matrix printer. Joe 
Showers, 1315 North Union St... Wilmington, DE 19BO6. {302} 
655-6224, collect during day. 


WANTED: Used S-100 computer for college student. | will ac- 
cept any excess you have: drives, mainframe, memoty, etc. | wil 
send my 5-year-old stamp collection as a donation toward a гиге 
ning disk system. Call before sending. Tom Knox, POB 111305, 
Nashville, TN 37211, (615) 333-3627 after 5 p.m. 


FOR SALE: Two 5'A-inch Shugart Model SA400 disk drives 
together in case with power supply; includes cables, manual, and 
dustcover: $360. Also, one SEA-16 16K-byte memory board for 
KIM. SYM, AIM, or any KIM-4 bus machine: $100. Both in mint 
condition. Tim J. Ingham, 2540 College Ave. #302, Berkeley, CA 
94704, (415) 548-5370. 


WANTED: Any learning information appreciated as ! have ac- 
cess to a Hewlett-Packard 2647A and a SWT 6800 System with 
Нех. Trying to learn while in prison. Stafford B. Bright. РОВ 
AE-1 146, San Luis Obispo, CA 93409. 


FOR SALE: KIM system: KIM-I: 580, RCA keyboard: $50, 
TVT-6 video board: 525, TRS-80 video monitor: $40, Econoram 
I-A BK RAM: SBO, Trendcom 100 printer with Appie interface: 
$225. Complete computer system up and running, with ali 
technical manuals, Tiny BASIC, assembler. and much additional 
software: 5400. Will sell all or part. Joel Aycock. POB 209. Kula. 
HI 96790. [BOB] 244-9108 [work]. 


WANTED: Used, working 5-100 or multibus mainframe with 
motherboard and power supply. with or without cards. Also 
need wire-wrap boards for the above. David Langmann, 2900 
Connecticut Ave. NW. Washington, DC 20008. 


FOR SALE: Teletype Model 43 KSR. sprocket feed, with {inter- 
паі) 16K-byte Edge Technology Inc. Telebuffer-43 ASR. Excellent 
condition: $1300. F. T. Grover, 8201 Hamilton Spnng Court, 
Bethesda. MD 20817, (301) 365-0969. 


BYTE's Ongoing Monitor Box 


Article # Page Article 


33 The Lisa Computer System 

54 Build a Handheld LCD Terminal 

Apple's Enhanced Computer: The Apple ile 

90 An Interview with Wayne Rosing, Bruce 
Daniels, and Larry Tesler 


1 
2 
3 68 
4 
118 
130 


Switch 


146 
182 
194 
203 


Structure 
256 


272 
302 
3i4 


347 


366 
392 
452 
458 


Microcomputers 


LDOS Utilities 
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The World of Standards 


Welcome to the Standards Jungle 

A Proposed Fioppy-Disk Format Standard 
The Proposed ANS! BASIC Standard 
NAPLPS: A New Standard for Text and 
Graphics, Part 1: Intfoduction, History, and 


Realizing Graphics Standards for 


The IEEE Standard for the S-100 Bus 

The Scribble Text Processor 

Problem Oriented Language, Part 3: 
Assembling the Modules 

User's Column: Confessions, Pascal Prime, 
Wescon, and Perfect Writer 


Shape-Table Graphics for the TRS-80 
Passing Untyped Parameters in UCSD Pascal 
A Terminal Program for the TR§-80 Model Ill 


Author(s) 


Williams 
Ciarcia 
Moore 
Morgan, 
Williams, 
Lemmons 


The Enhanced VIC-20, Part 1: Adding a Reset 


Swank 

Card, Prigge, 
W alkowicz, 
Hill 

Witten 

Card 
Anderson 
Fleming, 
Frezza 


Langhorst, 
Clarkson 
Garetz 
Kern 


Finger 


Pournelle 
Daneliuk 
Rollins 
Willner 
James 


FOR SALE: Word processor: Addressograph 425 with full- 
page 54-by-BO green monitor: letter-perfect Oume daisy-wheel 
printer and tractorfeed: dua! B-inch drive. Complete with mail 
merge, sort, select and arithmetic options, 150 floppy disks, and 
manuai. Excellent condition. New $9000, will sacrifice For $4200. 
Soaring Bear, 2509 North Campbell, Tucson, AZ B5719, (602) 
432-3081. 


FOR SALE: Complete set of BYTE magazines. Over 80 issues 
from premier 1975 issue to latest issue (August 1976 missing). 
$210 postpaid, Greg Aharonian, 307 Willow Ave., Ithaca, NY 
14B50. (607) 256-4940. 


WANTED: Graduate student wishes to correspond with any- 
one interested in cogniBve sciences. Looking for exchange of 
techniques. ideas, and opinions on topics such as artificial inteli- 
gence, languages (LISP. Logo, Planner, etc). and psychology. і 
have background in psychology and programming. Conrad San- 
ford, 135 State St, 768-360, Auburn, NY 13021. 


FOR TRADE: Apple owners! Send me a list of your software 
programs and | will send you mine. | am especially interested in 
recreational software. Please inciude a SASE. Т. |. Chienroi, РОВ 
855. Islington, MA 02090. 


FOR SALE: Hewlett-Packard HP 41-C calculator, card reader, 
four memory modules, math and stat modules, and several ap- 
plication books; $425. Dr. Alan Grant, 530 44th St., Brooklyn, NY 
11220. (212] 436-1714. 


FOR SALE: Software for the Apple Il Plus. The Comptroller, 
General Business System, A/R, A/P, and G/L. Nate Brown, (717) 
822-6184. 


FOR SALE: Exidy Sorcerer 32K-byte computer with BASIC 
ROM cartridge. Excellent condition. in original carton, with 
manuals, schematics, and two years of newsletter issues: 5590. 
Multibus interface for above, makes it Muitibus Master; 580 with 
cable. Inte! 8086 University Kit, all the Integrated Circuits required 
to build an 8086 system (includes monitor in ROM], unused: 590. 
Robot parts: two So-Syn 5.5V, 3.25-inch diameter, 50-ounce-inch 
torque steppermotors and platform for the above made of -inch 
machined aluminum; 595, Bill Georgiou, 6661 Berkshire Terrace 
#31, Goleta, CA 93117. 


FOR SALE: Back issues of BYTE. August 1977 to December 
1980. David Yost, 13329 Pearl Rd.. Strongsville, OH 44136, [216) 
238-0644 after noon. 


MPX a Winner 

Readers of the November BYTE 
voted overwhelmingly for Steve 
Ciarcia's "Build the Circuit Cellar 
MPX-16 Computer System, Part 
1." Ciarcia will receive the $100 
first-place award for his project on 
designing an 8088-based system 
than can run any peripheral device 
designed to be installed in the IBM 


Personal Computer. Second place 
goes to Peter Sórensen for “Tronic 


Р? 


Imagery," in which he described 
the development of the computer- 
generated graphics in the movie 
Tron. He will receive $50. Third 
place goes to Jerry Pournelle for his 
Users Column "Terminals, Key- 
boards, and How Software Piracy 
Will Bring Profits to Its Victints.” 
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47th STREET COMPUTER 481 
800 SOFTWARE 195 
A.S.T.RESEARCH 168, 169 

AB COMPUTERS 475 

ABACUS DATA INC. 81 

ACTIVE ELECTRONICS 415 
ADDMASTER CORP. 492 

ADISA CORP. 496 
ADV.COMP.PROD. 512, 513 
ADV.DIGITAL CORP. 255 
ADV.LOGIC SYSTEMS 311 
ADV.SYS. CONCEPTS 478 
AEGIS SYSTEMS 467 
AFTERTHOUGHT ENG. 486 

ALF PRODUCTS, INC. 393 

ALL ELECTRONICS CORP. 494 
ALPHA BYTE COMP.PROD. 52, 53 
ALPHA BYTE COMP.PROD. 293 
ALPHA BYTE COMP.PROD. 327 
ALPHA SOFTWARE 123 

ALTOS COMP.SYS. 336, 337 
AMDEK CORP. 231 
AMER.SMALL BUSN.COMP. 451 
AMER.SQUARE COMP. 147 
AMERICAN COMPUTER PROD. 437 
ANCIE LABS 415 

APOGEE INC. 494 

APPARAT INC. 207 

APPLE COMPUTER INC. 240, 241 
APPLEWARE, INC. 480 
APPLIED CREATIVE TECH., 
INC. 24 

APPLIED MICROSYSTEMS 183 
APPLIED SOFTWARE TECH. 277 
ARK MICROSYSTEMS 492 
ARTIFICIAL INT'L.RESRCH. 482 
ASHTON-TATE 200, 201 
ASHTON-TATE 250 

ASPEN SFTW.CO. 114 

ATARI 445 

ATLANTIC CABINET CORP. 480 
ATLANTIS COMP.SERV. 484 
ATSUKO COMPUTING INT'L. 490 
AUTOCONTROL INC. 326 
AUTOMATED EQUPMNT. 205 
AVOCET 395 

B&B ELECTR. 488 

BASF SYSTEMS 47 

BAUSCH & LOMB INSTR.SYS. 119 
BAUSCH & LOMB INSTR.SYS. 119 
BAY TECHNICAL ASSOC. 464 
BAZ ELECTRONICS 496 

BELL, JOHN ENGR. 491 

BHRT 149 

BISON PROD INC. 299 

BISON PROD INC. 299 

BISON PROD INC. 299 

BISON PROD INC. 299 

BISON PROD INC. 299 

BLAT RESRCH. & DEVELOP. 244 
BOTTOM LINE, THE 211 

BPI SYSTEMS 91 

BRIDGE COMPUTER 496 
BUNKER-RAMO 420 

BUSINESS SOLUTIONS 388 
BYTE BOOK CLUB 449 

BYTE BACK ISSUES 342 

BYTE INDUSTRIES 438 

BYTE PUBL.INC. 216 

BYTEK COMP. SYS. 435 
BYTEWRITER 26 

C-SYSTEMS 480 

CAB-TEK, INC. 413 

CALIF. DATA CORP. 482 
CALIF. DIGITAL 506, 507 
CALIF.MICRO.COMP. 435 

CDEX CORP. 19 

CDR SYSTEMS 484 
CHECK-MATE 436 
CHECKS-TO-GO 150 

CHIPS & DALE 463 

CHRISLIN INDUSTRIES 221 
CMA 48 


COGITATE 484 

COLONIAL DATA SERV. 282 
COLORADO CHIPS 492 
COLUMBIA DATA PROD. 103 
COLUMBIA NATIONAL 352 
COMMUNICATIONS ELECTR. 493 
COMMUNICATIONS ELECTR. 495 
COMP.&ELECTR. SUPPLY SVC. 251 
COMPONENTS EXPRESS 409 
COMPONENTS EXPRESS 451 
COMPUADD 482 

COMPUADD 482 
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COMPUADD 482 
COMPUPRO/GODBOUT 105 
COMPUPRO/GODBOUT 430, 431 
COMPUSERVE 71 
COMPUSHACK 202 
COMPUSHACK 260 
COMPUSOFT PUBL.-B 108 
COMPUTER APPARATUS 500 
COMPUTER CHANNEL 500 
COMPUTER COMPNTS.UNLTD. 360 
COMPUTER DISC. OF AM. 298 
COMPUTER DISCOUNT PROD. 477 
COMPUTER EXCHANGE 136, 137 
COMPUTER EXCHANGE 136, 137 
COMPUTER EXCHANGE 136, 137 
COMPUTER FURN.&ACCSS. 266 
COMPUTER INNOVATIONS 28 
COMPUTER LEARNING TREE 214 
COMPUTER LINE 300, 301 
COMPUTER LINE 317 
COMPUTER MAIL ORDER 376, 377 
COMPUTER PERIPH., INC. 173 
COMPUTER PLUS 415 
COMPUTER SOLUTIONS 139 
COMPUTER SOURCE INT'L. 126 
COMPUTER SPCLTIES. 218 
COMPUTER WAREHOUSE 343 
COMPUTERS & MORE 459 
COMPUTERS WHOLESALE 133 
COMPUTERWARE 248, 249 
COMPUTING 259 

COMPUVIEW PROD.INC. 65 
CONCURRENT CORP. 84 
CONNECTICUT MICRO COMP. 254 
CONSOLINK CORP. 9 
CONSUMER COMP. 188, 189 
CONTROL DATA 128, 129 
CORTEX RESEARCH CORP. 494 
COST PLUS COMP. 494 
COUGAR MT. SOFTWARE 456, 459 
CPU SHOP, THE 499 
CREATIVITY UNLTD. 494 
CROMEMCO Cl, 1 

CROMEMCO 2 

CSCS 494 

CUESTA SYSTEMS 463 
CUSTOM COMP.TECH, 453 
CYBERNETICS INC. 73 
CYCLONE SOFTWARE 490 
DMA 387 

DAMAN 480 

DATA ACCESS CORP. 120 
DATA ACQUISITIONS SYS. 85 
DATA BASED SOLUTIONS 140 
DATA EXCHANGE 484 

DATA MAIL 411 

DATA ROYAL INC. 359 

DATA SOURCE SYS.CORP. 405 
DATASMITH 388 

DATASOUTH COMP.CORP. 17 
DATASOUTH COMP.CORP. 199 
DIGITAL DIMENSIONS 148 
DIGITAL EQUIPMNT.CORP. 290, 291 
DIGITAL MARKETING 6 
DIGITAL RESEARCH 49 
DIGITAL RESEARCH 143 
DIGITAL RESEARCH 311 
DIGITAL RESEARCH COMP. 479 
DISCOUNT SOFTWARE 171 
DOKAY COMP.PROD.INC. 510, 511 
DOW JONES SOFTWARE 177 
DUAL SYS.CONTROL CORP. 155 
DYSAN CORP. 328, 329 

EIZ ASSOC. 478 

EASTERN ENTERPRISES 445 
ECONOMY PERIPHERALS 478 
ECOSOFT 451 

EDGE MICROSYSTEMS 482 
E.M.S. 230 

E.M.S. 486 

ELECTROSONICS 326 

ELLIS COMPUTING 179 
EMERGING TECH.CONSLT. 131 
EMERGY AIR FREIGHT 321 
EMPIRICAL RESRCH.GRP. 154 
E.M.S. 230 

E.M.S. 486 

ENERCOMP 236 

ENGINEERING SPECIALTIES 478 
EPSON AMERICA 232, 233 
ESSEX PUBLISHING 420 
EXPOTEK 190 

EXTENDED PROCESSING 492 
FINER PROGRAM 460 
FORMULA INT'L. 407 
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FORTEX SYSTEMS 496 

FOX & GELLER !NC. 307 
FRANKLIN COMP.CORP. 125 
FROBCO 480 

G-H COMPUTER SYS. 484 
GARDEN OF EDEN COMP. 494 
GENERAL SOFTWARE INC. 375 
GENIE COMPUTER CORP. 66, 67 
GENSTAR REI 460 

GIFFORD COMP. SYS. 275 
G&G ENGINEERING 275 
GILTRONIX,INC. 480 
GLOUCESTER COMP. BUS C 486 
GTEK INC. 50 

HAL SOFTWARE BROKERS 436 
HANDWELL CORP. 463 
HARPER & ROW 356 

HAYDEN BOOK CO. 363 
HAYES MICROCOMP.PROD. 
112, 113 

HEATH COMPANY 96, 97 
HEWLETT-PACKARD 180, 181 
HEWLETT-PACKARD 344, 345 
HILTON HOTEL CORP. 319 
HOFFMAN COMP. PROD. 484 
HONOR SYS.SOFTWARE 496 
HUMAN SOFT 385 

|. Т.М. 102 

IBM CORP. 312, 313 

IBM INSTRUMENTS, INC. 116, 117 
IDE CORPORATION 357 

IMS INTERNATIONAL 185 
INCOMM 443 

INCOMM 465 

INFOSCRIBE 16 

INSIGHT ENTERPRISES 490 
INSTITUTE -SCTF.ANALYSIS 478 
INTEGRAND 278 

INTELLIGENT ARTEFACTS 411 
INTERACTIVE STRUCT. 247 
INTERTEC DATA SYS. 11 

IPEX INT'L. 126 

IRONSIDES 109 

J.C. SYSTEMS 152 

JADE COMP.PROD. 501 

JADE COMP.PROD. 502, 503 
JAMECO ELECTR. 508, 509 
JDR MICRODEVICES 514, 515 
JDR MICRODEVICES 516, 517 
JRT SYSTEMS 88, 89 

JVB ELECTRONICS 480 

K.R. & R. 490 

KADAK PRODUCTS 349 

KEY TRONICS CORP. 305 
LABORATORY MICROSYS. 488 
LAWSON LABS 492 

LEADING EDGE PROD. С!!! 
LIFEBOAT ASSOC. 413 
LOGICAL DEVICES 440 
LOGICAL MICROCOMPUTER 46 
LOGIC PRGM. ASSOC. 460 
LOMAS DATA PRODUCTS 283 
LOTUS DEVELOPMENT 390, 391 
LYBEN COMP.SYS. 488 

LYBEN COMP.SYS. 326 

LYCO COMPUTER 383 
MACROTECH INT'L. 265 
MAILCOMP INC. 333 
MANNESMANN TALLY 25 
MANX SOFTWARE 94 
MARCEY, INC. 379 

MARCEY, INC. 379 

MARTIN MARIETTA CORP. 309 
MARYMAC INDUSTRIES 374 
MAXTEK 158 

MCIN 127 

MC NEILL 466 

MCGRAW-HILL CONTN. EDU. 
CTR. 192, 193 

MEDIA DISTRIBUTING 228 
MEDIA DISTRIBUTING 229 
MEDISOFT 488 

MEGA CO. 126 

MEMORY MERCHANT 111 
METAMORPHIC SYS.INC. 107 
MFJ ENTERPRISES INC. 296 
MICRO AGE COMP.STORE 268 
MICRO BUSN.WORLD 330 
MICRO INK,INC. 486 

MICRO MANAGEMENT SYS. 382 
MICRO MANIA 394 

MICRO MART 126 

MICRO MIDWEST 478 

MICRO MINT 399 

MICRO MINT 461 
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MICRO PRO INT'L. 174, 175 
MICRO SCI 93 

MICRO WEST 417 

MICRO WORKS, THE 206 
MICROCOMP.BUSN.IND. 222, 223 
MICRODYNAMICS 488 
MICROHOUSE 12, 13 
MICROPERIPH.CORP,THE 488 
MICROPROCESSORS UNLTD. 496 
MICROSOFT 263 

MICROSTUF, INC. 287 
MICROTECH EXPORTS 297 
MICROW ARE 488 

MILLER MICROCOMP.SERV. 288 
MINI MICRO MART 219 

MINI MICRO MART 234 

MINI MICRO MART 483 
MINOLTA CORP. 353 

MK RESEARCH 490 
MONARCHY ENG.INC. 478 
MONITOR DYNAMICS 486 
MONROE SYS.FOR BUSN. 397 
MOORE BUSN.FORMS 362 
MOUNTAIN VIEW PRESS 389 
MP! 15 

MUSYS 44 

NEBS 437 

NEC HOME ELECTR.USA 153 
NEC INFORMATION SYS. 63 
NEC INFORMATION SYS. 76, 
77, 78, 79 

NEC INFORMATION SYS. 225 
NETRONICS 497 

NETWORK CONSULTING 
CORP. 166 

NORTH HILLS CORP. 482 
NORTH HILLS CORP. 492 
NORTHWEST INSTR.SYS, 215 
NOVATION 270 

NOVATION 271 

NRI SCHOOLS ELECTR. DIV. 401 
OASIS SYSTEMS 338 
OKIDATA CORP. 213 

OMEGA SALES CO. 253 
OPTRONICS TECH 86 
ORANGE MICRO 165 

ORANGE MICRO 187 
ORGANIZATIONAL MANAGEMENT 
SYS. 486 


ORTHOCODE GROUP 58 

ORYX SOFTWARE 365 

OWENS ASSOC. 18 

P.R.I.C.E. 484 

PACIFIC COMP. 306 

PACIFIC EXCHANGES 462, 478, 
482, 486, 488, 490, 494 

PALOMAR COMP.EQUIP. 518, 519 
PAN AMERICAN ELEC. INC. 413 
PANASONIC H.H.C. 144, 145 
PEEK 478 

PERCOM DATA 7 

PERIPHERAL MARKETING INC. 492 
PERIPHERALS UNLTD. 346 
PERSONAL COMP.SYS. 335 
PERSONAL COMPUTER AGE 246 
PERSONAL SYS.TECHN. 45 
PHASER 161 

PICKLES & TROUT 196 

PION INC. 216 

POPCOM 230 

PRACTICAL PERIPH. 22, 23 
PRINCETON GRAPHIC SYS. 135 
PRIORITY ONE 217 

PRIORITY ONE 520, 521, 522, 523,524 
PROFESSIONAL DATA SYS. 285 
PROFESSIONAL DATA SYS. 322 
PROGRAMMERS SFTW. EX. 8 
PURCHASING AGENT,THE 160 
Q.TJGOLDEN WEST 267 
QUADRAM CORP. 269 
QUADRAM CORP. 280, 281 
QUARK ENGINEERING 101 
QUASAR DATA PROD.INC. 121 
QUBIE DISTRIBUTORS 59 
QUBIE DISTRIBUTORS 295 
QUEST ELECTR. 485 

QUEST RESEARCH INC. 482 
QUME CORP. 98, 99 
R.C.ELECTRONICS 198 

RACET COMPUTES LTD. 421 
RADIO SHACK CIV 

RANA SYSTEMS 30, 31 

RCA 141 

RCA SOLID STATE 87 

RCS INC. 394 

RED BARON COMP.PROD. 156, 157 
RICKERDATA 462 

R.K.S. INC. 439 

ROKLAN SOFTWARE 32 

RTL PROGRAMMING AIDS 494 
S C DIGITAL 210 

S&W COMPUTER SUPPLY 492 
S-100 INC. 440 

SAGE COMP.TECH. 75 
SANDHU MACHINE DESN. 467 
SATURN SYSTEMS INC. 159 
SCION CORP 5 
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454 SCION CORP 5 * SPERRY UNIVAC 426, 427 * TEXAS COMP.SYS. 245 433 WASHINGTON COMP.SERV. 489 
379 SCOTIA SOFTWARE 100 " STANDARD & POORS 274 413 TEXPRINT 126 = WESTICO INC. 239 

* SCOTTSDALE SYSTEMS 315 394 STEMMOS LTD. 298 414 THINKER'S SOFT INC. 110 * WESTINGHOUSE/LGHTNG DIV. 403 
392 S D SYSTEMS 208, 209 395 STREET ELECTR. CORP. 20 415 TIMESHARING DEV. INC. 292 * WESTINGHOUSE ELECTR.CORP. 
380 SECTOR SYSTEMS 490 396 SUNNY INT'L. 498 416 TNW CORP. 132 INSERT 64A 
381 SEIKOSHA CORP. 151 397 SUNTRONICS 487 417 TOSHIBA AMERICA INC. 361 435 WHOLESALE SUPPLIERS 480 
382 SIERRA DATA SCIENCES 29 398 SUPERSOFT 163 151 TRAKSTOR 381 436 WILD HARE COMP.SYS. 355 
472 SIERRA DATA SCIENCES 323 399 SYSTEMED 484 418 TRISTAR DATA SYS. 304 437 WIN/MILL RESEARCH INC. 490 
478 SIGEN CORP. 244 400 TALLGRASS TECH. 106 419 TSK ELECTR.CORP. 279 438 WINTEK CORP. 486 
383 SLR 494 401 TARBELL ELECTR. 237 466 U.S. EXCHANGE 461 440 WINTERHALTER & ASSOC. 429 
384 SLUDER 429 526 TATUM LABS 496 420 U.S. MICRO SALES 504, 505 441 WORDTECH SYSTEMS 453 
385 SOFTCORP INT'L. 92 402 TAYCO BUSINESS FORMS 462 422 U.S. ROBOTICS 104 444 X COMP 61 
386 SOFTTECH MICROSYS. 191 403 TECH-DATA CORP. 480 423 UNIFIED SOFTWARE SYS. 488 445 XEROX EDUCATION PUBL. 95 
387 SOFTQUEST 294 404 TECH-DATA CORP. 486 424 VECTOR ELECTR. 457 461 YANG ELECTRONIC 490 
388 SOFTWARE BANC 83 * TECHNICAL SYS.CONSLTNS. 243 426 VECTRIX 289 462 YANG ELECTRONIC 492 
473 SOFTWARE MANAGEMENT TECMAR INC. 115 ы VERBATIM CORP. 197 

GROUP INC. 459 TEKSYM CORP. 494 42 VIDEX 21 

467 SOFTWARE PUBLISHERS 461 * TEKTRONIX INC. 27 * VISICORPP INC. 273 
390 SOFTWARE TECHNIQUE 484 408 TELECON SYSTEMS 310 428 VISUAL TECH,INC. 167 

* SOLID STATE SALES 362 409 TELETEK 51 429 VOTRAX 424 | | 
393 SONICS MICRO SYS. 351 410 TERCER MEDIO 303 431 VYNET CORP. 350 *Correspond directly with company. 

* SOURCE EDP 324, 325 411 TERMINALS TERRIFIC 386 432 WASHINGTON COMP.SERV. 438 
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National Advertising Sales Representatives: 


Northeast (617] 444-3946 
ME, NH, VT, MA, CT, RI, DE, MD, 
VA, WV, OK, TX, Upstate NY, 


Southeast (305) 628-3525 
NC, SC, GA, FL, AL, MS, TN, 
KY, LA 


Northwest (415) 964-0706 
AK, HI, WA, OR, ID, MT, WY, 
Northern Callfornla, Nevada Except 


Eastern Canada 


Hajar Assoclates 
280 Hillside Ave. 


Needham Helghts, MA 02194 


Mid Atlantic (201) 741-7744 


NY, NYC, NJ, PA 


Hajar Assoclates 
321 Broad St. 
Red Bank, NJ 07701 


Hajar Assoclates 
Diplomat Bldg. 

5400 Diplomat Circle 
Sulte 205 

Orlando, FL 32810 


Midwest (312) 966-0160 
MN, WI, MI, ІА, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 


Hajar Assoclates 
5225 Old Orchard Rd. 
Sulte 50 

Skokle, IL 60076 


European Advertising Sales Representatives: 


Mrs. Marla Sarmlento 
Pedro Telxelra 8, Off. 320 
iberla Mart 1 

Madrid 4, Spain 

45 52 891 


Mr. Andrew Karnlg 


Andrew Karnig & Associates 


Kungshoimsgatan 10 


112 27 Stockholm, Sweden 


08 51 68 70 


Mr. Hans Csokor 
Publimedia 
Relsnerstrasse 61 
A-1037 Vienna, Austrla 


Mrs. Gurit Gepner 


McGraw-Hill Publishing Co. 


115 Yosephtal St. 
Bat Yam, Israel 
866 561 321 39 
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Mr. Fritz Krusebecker 


McGraw-Hill Publishing Co. 


Lleblgstrasse 27C 
D-6000 Frankfurt/Main 1 
West Germany 

72 01 81 


Mr. Michael Sales 


McGraw-Hill Publishing Co. 


17 rue Georges Bizet 
F 75116 Paris 
France 

720 33 42 


Mr. Simon Smith 


McGraw-Hlll Publishing Co. 


34 Dover St. 
London W 1X 3RA 
England 

01 493 1451 


Las Vegas, Western Canada 
Hajar Assoclates 

1000 Elwell Ct. 

Sulte 124 

Palo Alto, CA 94303 


Southwest (714) 540-3554 
UT, CO, AZ, NM, Las Vegas, 
Southern Callfornla 

Hajar Associates 

3303 Harbor Blvd. 

Sulte H-4A 

Costa Mesa, CA 92626 


Mr. Ello Gonzaga 
McGraw-Hill Publishing Co. 
Via Baracchini 1 

20123 Milan, Italy 

86 90 617 


Far East/Pacific 

Seavex Ltd. 

05-49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 


Seavex, Ltd. 
Room 102, Yu Yuet Lal Bidg. 
43-55 Wyndham St. Central 
Hong Kong 
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BYTE 'S BOM B is your direct line to the editor's desk. Each month, the authors of the two top-rated articles receive bonuses based on your 
| evaluation. First look at the list of this month's articles and corresponding article numbers (located in the unclassified ads section on the page preceding the 
| Reader Service list], then rate each article you've read as Excellent, Good, Falr. or Poor, based on your overall impression of the article, by circling the ap- 

propriate number in each column below. Your feedback heips to produce the best possible magazine each month. 


| _Articie No. 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 


і Excellent 801 805 809 813 817 821 825 829 833 837 B41 845 849 853 857 861 BBS 869 873 877 881 885 889 893 897 
| Good 802 806 810 814 818 822 826 830 834 838 842 846 850 854 858 862 866 B70 874 878 882 886 890 894 B98 

Fair 803 807 811 815 819 823 827 831 835 839 843 847 851 855 859 863 867 871 875 879 883 5887 891 895 899 
| Роог 804 808 812 816 820 824 828 832 836 840 844 848 852 5856 860 864 868 872 876 880 884 888 892 896 900 
| Comments 
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BEUTE READER SERVICE r^ 


For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored 
unless zip code is given. This card valid for 90 days only. 
NOTE—!f label is missing or defaced fill out coupon 
carefully—PLEASE PRINT —this is the only way to get 
requested material to you. 
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To get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then сігсіе the ap 
propriate numbers for the advertisers you select from the list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain infor- 
mation, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro- 
vided as an additional service by the publisher, who assumes no liability for errors or omissions. 


READER SERVICE 
PO BOX 298 


DALTON, MA 01226 
USA 
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READER SERVICE 
PO BOX 298 
DALTON, MA 01226 
USA 
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Мехісо 
SUBSCRIPTIONS X е = 
О 1 year ЕТ $2] EI $23 
О 2 years О 538 [] 542 
4123 D 3years Ei $55 О S61 
For a subscription to BYTE, please complete this card. 
О s53Europe (air delivery) payment enclosed 
Name | 
O $37 Elsewhere (surface тай} payment 
Address enclosed 
(Air mail rates available upon request] 
City Please remit in US funds drawn on a 
US bank. Thank you. 
State —- | 1 425p. | Country 
Card No. [] Check enclosed (Bonus: [North America 
only] one EXTRA issue—receive 13 issues for 
Expiration date — .— . > — —— ,—— the price of 12] 
Four digits above name—Master Charge опіу___ р e Г] m m 
Signature Date —— ÛJ Bill me (North America only] 


Please allow elght weeks for processing. Thank you. 
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CAN m Mexico 
SUBSCRIPTIONS "Hl | Cl 1 year [1 52] O 523 
O 2 years О $38 О $42 


For a subscription to BYTE, piease complete this card. 
[] $53 Europe {air delivery} payment enclosed 
О 537 Elsewhere (surface mail) payment 


Address LLL епсоѕеа 
(Air mail rates available upon request] 


Name 


Please remit in US funds drawn on a 
US bank. Thank you. 


State Zip LL Country 

Card No. [] Check enclosed (Bonus: [North America 
only] one EXTRA issue—receive 13 issues for 

EXBpITdtOm Jd а the price of 12 

Four digits above name—Master Charge опу ssc г eG о M 

Signatue | | | | 1h J Date. [J Bill me (North America only] 


Please allow elght weeks for processing. Thank you. 
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uA „~ Don't Miss An Issue! 
by T Have BYTE With BYTE you'll always be among 


the first to know about the important 


СРВ — delivered to breakthroughs, worthwhile new 


equipment, and innovative projects in 


a eni pur your door. the world of computing. 


CHALLENGE US to deliver the very 


Each month BYTE will bring you the best ideas in microcomputers and ad- 
latest in microcomputer technology. vanced technology to you. Return the 
DISCOVER and IMPLEMENT new attached card todayl 
ideas. Don't miss the original informa- Subscribe to BYTE—the world’s 


tion presented in the pages of BYTE. leading computer magazine. 
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PO Box 590 
Martinsville NJ 08836 
USA 
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PO Box 590 
Martinsville NJ 08836 
USA 


THE LEADING EDGE IN PRINTERS 


Finally. there's one full family of printers that covers every business or word processing application— 
all from C. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge. a company known for searching out and providing that very thing, 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 
All backed by a full years’ warranty from Leading Edge. (Try that on any other line of printers) 


THE PROS. 


The Prowriters: business printers—and more. The "more" is a dot-matrix process with more dots. It gives you denser, 
correspondence quality copy {as opposed to business quality copy, which looks like a bad job of spray-painting]. 
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 
Parallel or serial interface. 


a “ 


THE STAR. 


The Starwriter F-10. In short lor more precisely, in a sleek 6" high, 30-pound unit), it gives you more 
of just about everything—except bulk and noise—than any other printer in its price range. It’s a 40 cps letter-quality 
`  daisy-wheel with a bunch of built-in functions to simplify and speed up word processing, Б 
It plugs into almost апу micro оп the market, serial or parallel. 


THE MASTER. 


The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster. 


Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021. 
Call: toll-free 1-800-343-6833, or in Massachusetts call collect (617) 828-6150. Telex 951-624. 


Circle 229 on inquiry card 


Sale! Radio Shack Color Computer 


Disk Drives Now Cut 25% — 


1st Drive 


150 


If you think your Extended BASIC TRS-80® Color 
Computer is a great little computer (and everybody who 
owns one does!), just wait until you add one or more disk 
drives to it. 


These 35-track, 51/4" double-density drives will- give 
you the high-level performance you want from your 
Color Computer. Each drive puts over 156K of on-line 
data and program storage right at your fingertips. And 
you can chain up to four drives together for a total of 
more than 626K. 


Yetall thatextrastorage is available at an access speed 
that you just can't get from a cassette recorder —a seek 
time of 30 milliseconds (track to track) and a data trans- 
fer rate of 250 bits per second. 


Best ofall, our Color Disk Drives are easy to install. Just 
plug the controller Program Pak" into your ROM port 
and you're all set. It uses only about 2K of RAM, too. 
And you can upgrade your TRS-80 Standard Color 
Computer to use disk drives with our Extended Basic 
ROM Kit (26-3018, $99, plus installation charge). 
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New Low Prices on Color Computers! 


All Are $100 Less Than Last Year! 

16K Standard BASIC Color Computer (26-3004). Now 
only $299.95. 

16K Extended BASIC Color Computer (26-3002). Now 
only $399.95. 

32K Extended BASIC Color Computer (26-3002). Now 
only $549.95. 


See the complete line of TRS-80 Color Computers, disk 
drives, programs and accessories at your nearby Radio 
Shack Computer Center, store or participating dealer— 
where complete color disk systems start at only 
$848.95. But hurry—this sale ends Feb. 28, 1983. 


Radio Shaek 


The biggest name in little computers? 
A DIVISION OF TANDY CORPORATION 


Retail prices may vary at individual stores and dealers. All prices are less TV. 
i 8. 


caren pricing ftom Radio Shack Computer Catalog - 
Circle 364 on' inquiry card. 


